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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 A. Introduction 

Important: When 
filling out forms 
on the computer, 
use only the tab 
key to move your 
cursor - do not 
use the return 
key. 

 

A Stormwater Report must be submitted with the Notice of Intent permit application to document 
compliance with the Stormwater Management Standards. The following checklist is NOT a substitute for 
the Stormwater Report (which should provide more substantive and detailed information) but is offered 
here as a tool to help the applicant organize their Stormwater Management documentation for their 
Report and for the reviewer to assess this information in a consistent format. As noted in the Checklist, 
the Stormwater Report must contain the engineering computations and supporting information set forth in 
Volume 3 of the Massachusetts Stormwater Handbook. The Stormwater Report must be prepared and 
certified by a Registered Professional Engineer (RPE) licensed in the Commonwealth. 
 
The Stormwater Report must include: 

• The Stormwater Checklist completed and stamped by a Registered Professional Engineer (see 
page 2) that certifies that the Stormwater Report contains all required submittals.1 This Checklist 
is to be used as the cover for the completed Stormwater Report. 

• Applicant/Project Name 

• Project Address 

• Name of Firm and Registered Professional Engineer that prepared the Report 

• Long-Term Pollution Prevention Plan required by Standards 4-6 

• Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan required 
by Standard 82 

• Operation and Maintenance Plan required by Standard 9 
 
In addition to all plans and supporting information, the Stormwater Report must include a brief narrative 
describing stormwater management practices, including environmentally sensitive site design and LID 
techniques, along with a diagram depicting runoff through the proposed BMP treatment train.  Plans are 
required to show existing and proposed conditions, identify all wetland resource areas, NRCS soil types, 
critical areas, Land Uses with Higher Potential Pollutant Loads (LUHPPL), and any areas on the site 
where infiltration rate is greater than 2.4 inches per hour.   The Plans shall identify the drainage areas for 
both existing and proposed conditions at a scale that enables verification of supporting calculations.   

 
As noted in the Checklist, the Stormwater Management Report shall document compliance with each of 
the Stormwater Management Standards as provided in the Massachusetts Stormwater Handbook.  The 
soils evaluation and calculations shall be done using the methodologies set forth in Volume 3 of the 
Massachusetts Stormwater Handbook.   
 
To ensure that the Stormwater Report is complete, applicants are required to fill in the Stormwater Report 
Checklist by checking the box to indicate that the specified information has been included in the 
Stormwater Report.  If any of the information specified in the checklist has not been submitted, the 
applicant must provide an explanation.  The completed Stormwater Report Checklist and Certification 
must be submitted with the Stormwater Report. 

 

 

 

 

 

 

 

 

 

 

 

  

   

  
1 The Stormwater Report may also include the Illicit Discharge Compliance Statement required by Standard 10.  If not included in 
the Stormwater Report, the Illicit Discharge Compliance Statement must be submitted prior to the discharge of stormwater runoff to 
the post-construction best management practices. 
 
2 For some complex projects, it may not be possible to include the Construction Period Erosion and Sedimentation Control Plan in 
the Stormwater Report.  In that event, the issuing authority has the discretion to issue an Order of Conditions that approves the 
project and includes a condition requiring the proponent to submit the Construction Period Erosion and Sedimentation Control Plan 
before commencing any land disturbance activity on the site. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 B. Stormwater Checklist and Certification 

 The following checklist is intended to serve as a guide for applicants as to the elements that ordinarily 
need to be addressed in a complete Stormwater Report. The checklist is also intended to provide 
conservation commissions and other reviewing authorities with a summary of the components necessary 
for a comprehensive Stormwater Report that addresses the ten Stormwater Standards.   
 
Note: Because stormwater requirements vary from project to project, it is possible that a complete 
Stormwater Report may not include information on some of the subjects specified in the Checklist.  If it is 
determined that a specific item does not apply to the project under review, please note that the item is not 
applicable (N.A.) and provide the reasons for that determination. 
 
A complete checklist must include the Certification set forth below signed by the Registered Professional 
Engineer who prepared the Stormwater Report. 

 

 

 

 

 

 Registered Professional Engineer’s Certification 

 I have reviewed the Stormwater Report, including the soil evaluation, computations, Long-term Pollution 
Prevention Plan, the Construction Period Erosion and Sedimentation Control Plan (if included), the Long-
term Post-Construction Operation and Maintenance Plan, the Illicit Discharge Compliance Statement (if 
included) and the plans showing the stormwater management system, and have determined that they 
have been prepared in accordance with the requirements of the Stormwater Management Standards as 
further elaborated by the Massachusetts Stormwater Handbook.  I have also determined that the 
information presented in the Stormwater Checklist is accurate and that the information presented in the 
Stormwater Report accurately reflects conditions at the site as of the date of this permit application.   

 

 

 

 
Registered Professional Engineer Block and Signature 

    

   

   

   

   

   
Signature and Date 

 
  

 Checklist 

 
Project Type: Is the application for new development, redevelopment, or a mix of new and 
redevelopment?  

  New development 

  Redevelopment 

  Mix of New Development and Redevelopment 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 LID Measures:  Stormwater Standards require LID measures to be considered.  Document what 
environmentally sensitive design and LID Techniques were considered during the planning and design of 
the project:  

 
 No disturbance to any Wetland Resource Areas 

 
 Site Design Practices (e.g. clustered development, reduced frontage setbacks) 

 
 Reduced Impervious Area (Redevelopment Only) 

 
 Minimizing disturbance to existing trees and shrubs 

 
 LID Site Design Credit Requested: 

 
  Credit 1    

 
  Credit 2 

 
  Credit 3 

 
 Use of “country drainage” versus curb and gutter conveyance and pipe 

 
 Bioretention Cells (includes Rain Gardens) 

 
 Constructed Stormwater Wetlands (includes Gravel Wetlands designs) 

 
 Treebox Filter 

 
 Water Quality Swale 

 
 Grass Channel 

 
 Green Roof 

 
 Other (describe): 

   
 

 
 

 
Standard 1: No New Untreated Discharges 

 
 No new untreated discharges 

  Outlets have been designed so there is no erosion or scour to wetlands and waters of the 
Commonwealth 

 
 Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 2:  Peak Rate Attenuation 

  Standard 2 waiver requested because the project is located in land subject to coastal storm flowage 
and stormwater discharge is to a wetland subject to coastal flooding. 

  Evaluation provided to determine whether off-site flooding increases during the 100-year 24-hour 
storm. 

 
 Calculations provided to show that post-development peak discharge rates do not exceed pre-

development rates for the 2-year and 10-year 24-hour storms.  If evaluation shows that off-site 
flooding increases during the 100-year 24-hour storm, calculations are also provided to show that 
post-development peak discharge rates do not exceed pre-development rates for the 100-year 24-
hour storm. 

 

 

 
Standard 3: Recharge 

 
 Soil Analysis provided. 

 
 Required Recharge Volume calculation provided. 

 
 Required Recharge volume reduced through use of the LID site Design Credits. 

 
 Sizing the infiltration, BMPs is based on the following method:  Check the method used. 

 
  Static   Simple Dynamic   Dynamic Field1 

 
 Runoff from all impervious areas at the site discharging to the infiltration BMP. 

 
 Runoff from all impervious areas at the site is not discharging to the infiltration BMP and calculations 

are provided showing that the drainage area contributing runoff to the infiltration BMPs is sufficient to 
generate the required recharge volume. 

 

 
 Recharge BMPs have been sized to infiltrate the Required Recharge Volume. 

  Recharge BMPs have been sized to infiltrate the Required Recharge Volume only to the maximum 
extent practicable for the following reason: 

 
  Site is comprised solely of C and D soils and/or bedrock at the land surface 

 
  M.G.L. c. 21E sites pursuant to 310 CMR 40.0000 

 
  Solid Waste Landfill pursuant to 310 CMR 19.000 

   Project is otherwise subject to Stormwater Management Standards only to the maximum extent 
 practicable. 

 
 Calculations showing that the infiltration BMPs will drain in 72 hours are provided. 

 
 Property includes a M.G.L. c. 21E site or a solid waste landfill and a mounding analysis is included. 

 
  

 
1 80% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 3: Recharge (continued) 

 
 The infiltration BMP is used to attenuate peak flows during storms greater than or equal to the 10-

year 24-hour storm and separation to seasonal high groundwater is less than 4 feet and a mounding 
analysis is provided. 

 

  Documentation is provided showing that infiltration BMPs do not adversely impact nearby wetland 
resource areas. 

  
Standard 4: Water Quality 

 
The Long-Term Pollution Prevention Plan typically includes the following: 

• Good housekeeping practices;  

• Provisions for storing materials and waste products inside or under cover; 

• Vehicle washing controls; 

• Requirements for routine inspections and maintenance of stormwater BMPs;  

• Spill prevention and response plans;  

• Provisions for maintenance of lawns, gardens, and other landscaped areas;  

• Requirements for storage and use of fertilizers, herbicides, and pesticides; 

• Pet waste management provisions;  

• Provisions for operation and management of septic systems;  

• Provisions for solid waste management; 

• Snow disposal and plowing plans relative to Wetland Resource Areas; 

• Winter Road Salt and/or Sand Use and Storage restrictions; 

• Street sweeping schedules; 

• Provisions for prevention of illicit discharges to the stormwater management system; 

• Documentation that Stormwater BMPs are designed to provide for shutdown and containment in the 
event of a spill or discharges to or near critical areas or from LUHPPL; 

• Training for staff or personnel involved with implementing Long-Term Pollution Prevention Plan;  

• List of Emergency contacts for implementing Long-Term Pollution Prevention Plan. 

 

 

 

 

 

 

 

 

 

  A Long-Term Pollution Prevention Plan is attached to Stormwater Report and is included as an 
attachment to the Wetlands Notice of Intent. 

  Treatment BMPs subject to the 44% TSS removal pretreatment requirement and the one inch rule for 
calculating the water quality volume are included, and discharge: 

 
  is within the Zone II or Interim Wellhead Protection Area 

 
  is near or to other critical areas 

 
  is within soils with a rapid infiltration rate (greater than 2.4 inches per hour) 

 
  involves runoff from land uses with higher potential pollutant loads. 

 
 The Required Water Quality Volume is reduced through use of the LID site Design Credits. 

  Calculations documenting that the treatment train meets the 80% TSS removal requirement and, if 
applicable, the 44% TSS removal pretreatment requirement, are provided. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 4: Water Quality (continued) 

 
 The BMP is sized (and calculations provided) based on: 

 
  The ½” or 1” Water Quality Volume or 

   The equivalent flow rate associated with the Water Quality Volume and documentation is 
 provided showing that the BMP treats the required water quality volume. 

 
 The applicant proposes to use proprietary BMPs, and documentation supporting use of proprietary 

BMP and proposed TSS removal rate is provided.  This documentation may be in the form of the 
propriety BMP checklist found in Volume 2, Chapter 4 of the Massachusetts Stormwater Handbook 
and submitting copies of the TARP Report, STEP Report, and/or other third party studies verifying 
performance of the proprietary BMPs. 

 

 

 
 A TMDL exists that indicates a need to reduce pollutants other than TSS and documentation showing 

that the BMPs selected are consistent with the TMDL is provided. 

 Standard 5: Land Uses With Higher Potential Pollutant Loads (LUHPPLs) 

 
 The NPDES Multi-Sector General Permit covers the land use and the Stormwater Pollution 

Prevention Plan (SWPPP) has been included with the Stormwater Report. 
 

 
 The NPDES Multi-Sector General Permit covers the land use and the SWPPP will be submitted prior 

to the discharge of stormwater to the post-construction stormwater BMPs. 

  The NPDES Multi-Sector General Permit does not cover the land use. 

  LUHPPLs are located at the site and industry specific source control and pollution prevention 
measures have been proposed to reduce or eliminate the exposure of LUHPPLs to rain, snow, snow 
melt and runoff, and been included in the long term Pollution Prevention Plan.  

  All exposure has been eliminated. 

  All exposure has not been eliminated and all BMPs selected are on MassDEP LUHPPL list. 

  The LUHPPL has the potential to generate runoff with moderate to higher concentrations of oil and 
grease (e.g. all parking lots with >1000 vehicle trips per day) and the treatment train includes an oil 
grit separator, a filtering bioretention area, a sand filter or equivalent.  

 Standard 6: Critical Areas 

 
 The discharge is near or to a critical area and the treatment train includes only BMPs that MassDEP 

has approved for stormwater discharges to or near that particular class of critical area. 

  Critical areas and BMPs are identified in the Stormwater Report. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 7: Redevelopments and Other Projects Subject to the Standards only to the maximum 
extent practicable 

 
 The project is subject to the Stormwater Management Standards only to the maximum Extent 

Practicable as a: 

   Limited Project 

 
  Small Residential Projects: 5-9 single family houses or 5-9 units in a multi-family development 

 provided there is no discharge that may potentially affect a critical area. 

 
  Small Residential Projects: 2-4 single family houses or 2-4 units in a multi-family development  
 with a discharge to a critical area 

 
  Marina and/or boatyard provided the hull painting, service and maintenance areas are protected 

 from exposure to rain, snow, snow melt and runoff 

   Bike Path and/or Foot Path 

   Redevelopment Project 

   Redevelopment portion of mix of new and redevelopment. 

 
 Certain standards are not fully met (Standard No. 1, 8, 9, and 10 must always be fully met) and an 

explanation of why these standards are not met is contained in the Stormwater Report. 

 
 The project involves redevelopment and a description of all measures that have been taken to 

improve existing conditions is provided in the Stormwater Report.  The redevelopment checklist found 
in Volume 2 Chapter 3 of the Massachusetts Stormwater Handbook may be used to document that 
the proposed stormwater management system (a) complies with Standards 2, 3 and the pretreatment 
and structural BMP requirements of Standards 4-6 to the maximum extent practicable and (b) 
improves existing conditions. 

 

 

 Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control 

 A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan must include the 
following information: 
 

• Narrative; 

• Construction Period Operation and Maintenance Plan; 

• Names of Persons or Entity Responsible for Plan Compliance; 

• Construction Period Pollution Prevention Measures; 

• Erosion and Sedimentation Control Plan Drawings; 

• Detail drawings and specifications for erosion control BMPs, including sizing calculations; 

• Vegetation Planning; 

• Site Development Plan; 

• Construction Sequencing Plan; 

• Sequencing of Erosion and Sedimentation Controls; 

• Operation and Maintenance of Erosion and Sedimentation Controls; 

• Inspection Schedule; 

• Maintenance Schedule; 

• Inspection and Maintenance Log Form. 

 

 

 

 

 

 

 

 

 
 A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan containing 

the information set forth above has been included in the Stormwater Report. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control 
(continued) 

  The project is highly complex and information is included in the Stormwater Report that explains why 
it is not possible to submit the Construction Period Pollution Prevention and Erosion and 
Sedimentation Control Plan with the application. A Construction Period Pollution Prevention and 
Erosion and Sedimentation Control has not been included in the Stormwater Report but will be 
submitted before land disturbance begins. 

 

 

  The project is not covered by a NPDES Construction General Permit. 

 
 The project is covered by a NPDES Construction General Permit and a copy of the SWPPP is in the 

Stormwater Report. 

 
 The project is covered by a NPDES Construction General Permit but no SWPPP been submitted.  

The SWPPP will be submitted BEFORE land disturbance begins. 

 Standard 9: Operation and Maintenance Plan 

 
 The Post Construction Operation and Maintenance Plan is included in the Stormwater Report and 

includes the following information: 

   Name of the stormwater management system owners; 

   Party responsible for operation and maintenance; 

   Schedule for implementation of routine and non-routine maintenance tasks; 

   Plan showing the location of all stormwater BMPs maintenance access areas; 

   Description and delineation of public safety features; 

   Estimated operation and maintenance budget; and 

   Operation and Maintenance Log Form. 

 
 The responsible party is not the owner of the parcel where the BMP is located and the Stormwater 

Report includes the following submissions: 

   A copy of the legal instrument (deed, homeowner’s association, utility trust or other legal entity) 
 that establishes the terms of and legal responsibility for the operation and maintenance of the 
 project site stormwater BMPs;  

 
  A plan and easement deed that allows site access for the legal entity to operate and maintain 

 BMP functions. 

 Standard 10: Prohibition of Illicit Discharges 

  The Long-Term Pollution Prevention Plan includes measures to prevent illicit discharges; 

  An Illicit Discharge Compliance Statement is attached; 

 
 NO Illicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of 

any stormwater to post-construction BMPs. 

 

REVISED 10/16/20



Stormwater Report 
December 21, 2020 

 
 
Applicant/Project Name: Global Property Developers Corporation 
 Amesbury Sports Park 
 
Project Address:  12-14 South Hunt Road, Amesbury, MA 
 
Application Prepared by: 
 Firm:   Weston & Sampson, Inc. 
 Registered PE: James Pearson 
 
Below is an explanation concerning Standards 1-10 as they apply to the  
Amesbury Sports Park project: 
 
General: 
 
The project applicant, Global Property Developers Corporation, proposes to 
construct a new roadway, parking facility, and athletic field on the site of the 
former Amesbury Sports Park off of South Hunt Road in Amesbury, MA. Site 
work will include, but is not limited to grading, drainage, paving, site lighting and 
landscaping. The site is currently developed with an existing restaurant, two 
existing artificial turf fields, snow tubing hills, and asphalt parking areas. A large 
portion of the site remains wooded and contains several wetland resource areas. 
Existing topography is steep across the site, with elevations ranging from 220-FT 
at the top of the hill along the southern portion of the property to a low of 
approximately 100-FT, along South Hunt Road. NRCS soil mapping describes 
the site as being a mixture of Freetown muck (HSG-B/D), Paxton fine sandy loam 
(HSG-C), Sudbury fine sandy loam (HSG-B), Woodbridge fine sandy loam (HSG-
C/D), and Udorthents (HSG-A). Test pits and borings conducted across the site 
generally support the soil mapping and can be found in Attachment C of this 
report. 
 
Standard 1: No New Untreated Discharges 
 
The proposed project will create no new untreated discharges.  Total impervious 
area will be increased in comparison with existing conditions and all discharges 
from the paved areas of the site will undergo treatment via street sweeping, deep 
sump catch basins, and subsurface infiltration chambers.  HydroCAD modeling of 
the site is provided in Attachment D. 
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Standard 2: Peak Rate Attenuation 
 
Existing and proposed conditions were modeled using HydroCAD computer 
software and NOAA Atlas14 rainfall data. A table, summarizing peak discharges 
for the 2-Yr, 10-Yr, 25-Yr and 100-Yr storm events can be found in Attachment D. 
The proposed design is such that peak runoff rates do not exceed pre-
development rates, even in the 100-year storm scenario.  Peak discharges will 
be managed by subsurface infiltration systems. 
 
To ensure that the work incorporates the performance standards recommended 
in the DEP’s Stormwater Management Policy, necessary erosion and 
sedimentation control measures will be utilized during construction, as depicted 
on the site plans. 
 
Standard 3: Recharge 
 
We are proposing one recharge BMP to handle recharge for the site. The BMP is 
designed to capture and infiltrate the required recharge volume. There is 
122,250-SF of total proposed impervious area on site and we are directing 
107,894-SF of that impervious area (88%) toward the recharge BMP, satisfying 
the Stormwater Handbook requirement that a minimum of 65% of a site’s 
impervious area be directed to a single recharge BMP in order to satisfy this 
requirement. Supporting calculations can be found in Attachment E of this report.  
 
Standard 4: Water Quality 
 
Treatment practices have been designed to capture the required water quality 
volume and provide treatment to remove greater than 80% of total suspended 
solids. 
 
During the project, appropriate BMPs will be used to minimize sedimentation and 
soil erosion.   
 
Standard 5: Land Uses with Higher Potential Pollutant Loads (LUHPPLs) 
 
Traffic volumes under proposed conditions are unknown, but for purposes of 
stormwater management, it has been assumed that they could be of sufficient 
magnitude to classify the site as a LUHHPL. The stormwater BMP’s have been 
designed to address this classification and meets all DEP requirements for 
LUHPPL sites. Pretreatment is provided to ensure 44% TSS removal prior to 
entering the infiltration practices and BMP’s have been designed to capture water 
quality volumes based on the first 1 inch of rainfall. 
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Standard 6: Critical Areas 
 
There will be no new discharge to critical areas.   
 
Standard 7: Redevelopments and Other Projects Subject to the Standards 
Only to the Maximum Extent Practicable 
 
This is a mix of redevelopment and new development. All stormwater standards 
have been met. 
 
 
Standard 8: Construction Period Pollution Prevention and Erosion and 
Sediment Control 
 
A detailed Construction Period Pollution Prevention and Erosion and 
Sedimentation Control Plan is included in Attachment G.  To ensure that the work 
incorporates the performance standards recommended in the DEP’s Stormwater 
Management Policy, necessary erosion and sedimentation control measures will 
be utilized during construction.  
 
Standard 9: Operation and Maintenance Plan 
 
An operations and maintenance plan is included in Attachment H. 
 
Standard 10: Prohibition of Illicit Discharges 
 
An illicit discharge compliance statement has been included in Attachment I. 
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Registered Professional Engineer’s Certification 
 
I have reviewed the Stormwater Report, including any relevant soil evaluations, 
computations, Long-term Pollution Prevention Plan, the Construction Period 
Erosion and Sedimentation Control Plan, the Long-term Post-Construction 
Operation and Maintenance Plan, the Illicit Discharge Compliance Statement and 
the plans showing the stormwater management system, and have determined 
that they have been prepared in accordance with the requirements of the 
Stormwater Management Standards as further elaborated by the Massachusetts 
Stormwater Handbook.  I have also determined that the information presented in 
the Stormwater Checklist is accurate and that the information presented in the 
Stormwater Report accurately reflects conditions at the site as of the date of this 
permit application.  
  

Registered Professional Engineer Block and Signature 

   

  

  

  

  

  
Signature and Date 
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Attachment A - Locus Map 

  



55 Walkers Brook Drive, Suite 100, Reading MA  01867
Weston & Sampson Engineers, Inc.
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Attachment B - NRCS Soils Map, Soils Report, and HSG 

Classifications 
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Attachment C - Boring & Test Pit Logs  

  



TEST PIT LOG

PROJECT NAME/NO.

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: M. Misiaszek ELEVATION 98 ft. +/- (NAVD 88)

OBSERVED BY DATE 5/21/19 DEPTH TO GROUNDWATER 

CHECKED BY DATE 6/24/19 9.5 ft.

DEPTH BELOW

GROUND

SURFACE (ft.)

16

17

18

NOTES:

5. Minor to moderate caving of the test pit observed. 

\\wse03.local\WSE\Projects\Private\Global Property Developers Corporation\Hunt Road Adjacent Parcel - Global Property Developers\Geotechnical\Sports Park Access Road\Field\Test Pits\[Test Pit Logs_REVISED.xls]TP-1

TEST PIT NUMBER

TP-1

1. Test pit excavated using a Kubota KX080-4 excavator equipped with a toothed bucket.

2. Ground surface elevation based on GPS measurements.

3. Slow seepage (< 1gpm) observed at approximately 9.5 ft. 

4. After approximately 1.5 hrs., water had collected in the bottom of test pit at a depth of 

approximately 12 ft. 

Brown, gravelly fine to coarse SAND, trace silt, with few cobbles; moist. [FILL]

ORGANICS

20

19

TP-1

15

14

13

12
Dark brown, ORGANIC SILT, little fine to coarse sand, trace gravel; moist to wet.

11

Brown, SILT, some fine to coarse sand, little gravel, with trace debris (wood fragments); 

moist. [FILL]

FILL

9

10

Gray, silty fine to coarse SAND, some fine to coarse gravel, trace debris (wood fragments, 

landscaping fabric, etc.), with a few cobbles; moist. [FILL]

5

7

8

6

1

2

3

4

Nathaniel Parker

Stephen Spink

STRATUM DESCRIPTIONSOIL DESCRIPTION

Surface Gravel parking area GRAVEL

Sports Park Access Road - 2190336.C TEST PIT NUMBER

12 South Hunt Road, Amesbury, MA TP-1

Atlantic Sports Ventures, LLC.

New England Boring



TEST PIT LOG

PROJECT NAME/NO.

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: M. Misiaszek ELEVATION 99 ft. +/- (NAVD 88)

OBSERVED BY DATE 5/21/19 DEPTH TO GROUNDWATER 

CHECKED BY DATE 6/24/19 n/a

DEPTH BELOW

GROUND

SURFACE (ft.)

16

17

18

NOTES:

\\wse03.local\WSE\Projects\Private\Global Property Developers Corporation\Hunt Road Adjacent Parcel - Global Property Developers\Geotechnical\Sports Park Access Road\Field\Test Pits\[Test Pit Logs_REVISED.xls]TP-1

Sports Park Access Road - 2190336.C TEST PIT NUMBER

12 South Hunt Road, Amesbury, MA TP-2

Atlantic Sports Ventures, LLC.

New England Boring

Nathaniel Parker

Stephen Spink

STRATUM DESCRIPTIONSOIL DESCRIPTION

Surface Gravel parking area GRAVEL

FILL

4

1

2

3

Brown, fine to coarse SAND, little to some gravel, trace silt, with few cobbles; moist. [FILL]

Brown, sandy SILT, some fine to coarse gravel, trace silt, with occasional cobbles, moist. 

[FILL]

5

6

10

11

7

8

9

12

13

Dark brown, PEAT, trace fine to coarse SAND, trace fine to coarse gravel; moist to wet. PEAT

14

15

20

TP-2

19

4. Minor to moderate caving of the test pit observed. 

Gray SILT, some fine to coarse SAND, some fine to coarse gravel, trace debris (wood), 

occasional cobbles; moist to wet. [FILL]

TEST PIT NUMBER

TP-2

1. Test pit excavated using a Kubota KX080-4 excavator equipped with a toothed bucket.

2. Ground surface elevation based on GPS measurements.

3. No seepage observed in test pit. 



TEST PIT LOG

PROJECT NAME/NO.

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: M. Misiaszek ELEVATION 100 ft. +/- (NAVD 88)

OBSERVED BY DATE 5/21/19 DEPTH TO GROUNDWATER 

CHECKED BY DATE 6/24/19 6.0 ft.

DEPTH BELOW

GROUND

SURFACE (ft.)

16

17

18

NOTES:

\\wse03.local\WSE\Projects\Private\Global Property Developers Corporation\Hunt Road Adjacent Parcel - Global Property Developers\Geotechnical\Sports Park Access Road\Field\Test Pits\[Test Pit Logs_REVISED.xls]TP-1

Sports Park Access Road - 2190336.C TEST PIT NUMBER

12 South Hunt Road, Amesbury, MA TP-3

Atlantic Sports Ventures, LLC.

New England Boring

STRATUM DESCRIPTIONSOIL DESCRIPTION

Surface Gravel parking area GRAVEL

1

FILL

6

Nathaniel Parker

Stephen Spink

Brown, fine to coarse SAND, little to some gravel, trace silt, with occasional cobbles; moist. 

[FILL]

Gray, SILT, some fine to coarse sand, some fine to coarse gravel, trace debris (wood), with 

occasional cobbles and boulders; moist. [FILL]

12

2

3

11

4

5

9

10

7

8

15

13

14

3. Seepage (> 1gpm) observed at approximately 6 ft. 

TP-3 with standing water in bottom.

4. Standing water observed at depth of 6 ft.

5. Minor to moderate caving of the test pit observed. 

19

1. Test pit excavated using a Kubota KX080-4 excavator equipped with a toothed bucket.

2. Ground surface elevation based on GPS measurements.

20

TEST PIT NUMBER

TP-3



TEST PIT LOG

PROJECT NAME/NO.

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: M. Misiaszek ELEVATION 104 ft. +/- (NAVD 88)

OBSERVED BY DATE 5/21/19 DEPTH TO GROUNDWATER 

CHECKED BY DATE 6/24/19 6.0 ft

DEPTH BELOW

GROUND

SURFACE (ft.)

16

17

18

NOTES:

\\wse03.local\WSE\Projects\Private\Global Property Developers Corporation\Hunt Road Adjacent Parcel - Global Property Developers\Geotechnical\Sports Park Access Road\Field\Test Pits\[Test Pit Logs_REVISED.xls]TP-1

Sports Park Access Road - 2190336.C TEST PIT NUMBER

12 South Hunt Road, Amesbury, MA TP-4

Atlantic Sports Ventures, LLC.

New England Boring

FILL

Nathaniel Parker

Stephen Spink

STRATUM DESCRIPTIONSOIL DESCRIPTION

Surface Grass GRASS

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

TP-4

TEST PIT NUMBER1. Test pit excavated using a Kubota KX080-4 excavator equipped with a toothed bucket.

19

2. Ground surface elevation based on GPS measurements.

3. Slow seepage (~1gpm) observed at approximately 6 ft. 

4. Minor to moderate caving of the test pit observed. 

20

Brown, SILT, some fine to coarse sand, little fine to coarse gravel, occasional cobbles; 

moist. [FILL]

Gray, SILT, some fine to coarse sand, some fine to coarse gravel, trace wood debris, 

occasional cobbles and boulders; moist. [FILL]

Brown, silty fine to coarse SAND, some fine to coarse gravel; wet. [FILL]



TEST PIT LOG

PROJECT NAME/NO.

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: M. Misiaszek ELEVATION 205 ft. +/- (NAVD 88)

OBSERVED BY DATE 5/21/19 DEPTH TO GROUNDWATER 

CHECKED BY DATE 6/24/19 n/a

DEPTH BELOW

GROUND

SURFACE (ft.)

16

17

18

NOTES:

\\wse03.local\WSE\Projects\Private\Global Property Developers Corporation\Hunt Road Adjacent Parcel - Global Property Developers\Geotechnical\Sports Park Access Road\Field\Test Pits\[Test Pit Logs_REVISED.xls]TP-1

Sports Park Access Road - 2190336.C TEST PIT NUMBER

12 South Hunt Road, Amesbury, MA TP-5

Atlantic Sports Ventures, LLC.

New England Boring

Nathaniel Parker

Stephen Spink

STRATUM DESCRIPTIONSOIL DESCRIPTION

Surface Forest Floor (leaves, branches, vegetation) FOREST FLOOR

6

Brown, sandy SILT, trace gravel, trace roots; moist.
1

2

3

7

8

9

Brown, sandy SILT, some gravel, trace rock fragments, with occasional cobbles and 

boulders; moist.

4

5

10

11

12

13

14

15

Sandy SILT

19

1. Test pit excavated using a Kubota KX080-4 excavator equipped with a toothed bucket.

TP-5

4. No seepage or groundwater observed in test pit.

5. Minor to moderate caving of the test pit observed. 

TP-5

TEST PIT NUMBER

20

2. Ground surface elevation based on GPS measurements.

3. Excavation refusal at 9 ft. possibly due to boulders.





12/24

18/24

17/24

17/24

14

11

11

4

Gravel = 14%
Sand = 51%
Fines = 35%

  [Based on wet samples]

Gravel = 8%
Sand = 62%
Fines = 30%

Medium dense, dark gray, gravelly fine to coarse SAND, little silt;
moist. [FILL]

Medium dense, gray-brown, silty fine to medium SAND, little gravel,
trace organics (wood, roots); moist. [FILL]

Medium dense, gray-brown, silty fine to medium SAND, some gravel,
trace organics (wood, roots); moist to wet. [FILL]

Loose, gray, fine to coarse SAND, some silt, little clay, trace gravel;
wet. [FILL]

End of boring at 10.0 ft.

BORING NUMBER: GEO-1

LOGGED BY: B. Goffin, EIT
CHECKED BY: S. Spink, PE

CLIENT: Atlantic Sports Ventures, LLC.
PROJECT NUMBER: 2190336, Ph. C

PROJECT: Sports Park Access Roadway
LOCATION: Amesbury, Massachusetts

N-VALUE RELATIONSHIPS

S
am

p
le

 T
yp

e

GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)

S
tr

at
a 

D
es

cr
ip

ti
o

n
an

d
 G

ra
p

h
ic

 L
o

g

0 - 10%

10 - 20%

20 - 35%

35 - 50%

> 50%

trace

little

some

Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%

< 5%

5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 5/22/2019

END OF BORING LOG

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
Loose

Medium Dense
Dense

Very Dense

N-VALUE
BLOWS/FT.

0 - 4
4 - 10

10 - 30
30 - 50

> 50

N-VALUE
BLOWS/FT.

< 2
2 - 4
4 - 8

8 - 15
15 - 30

> 30

Depth: 7 ft. +/-

2. Water level readings have been made in the drill holes
at the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due
to other factors than those presented at the time
measurements are made.
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Remarks and Additional Tests

PAGE  1  OF  1
BORING NUMBER: GEO-1

Sample Description Data Plots

CONTRACTOR: New England Boring Contractors
FOREMAN/DRILLER: B. Cross
DRILL RIG TYPE: ATV (Mobile Drill B53)
OTHER EQUIPMENT: -

DRILLING METHOD: Hollow-Stem Auger (HSA)
CASING/AUGER SIZE: 3.25" (HSA ID)
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140-lb. automatic hammer

BORING LOCATION: See attached plan
GROUND ELEV:  99.6 ft. +/- (NAVD 88)
DATE STARTED: 5/22/2019
DATE COMPLETED: 5/22/2019
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
M

in
er

al
 S

oi
l

O
rg

an
ic

 S
oi

ls

 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data
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12/24

11/24

18/24

11/24

15

15

17

28

Gravel = 5%
Sand = 52%
Fines = 43%

5" Asphalt concrete pavement.
Medium dense, brown to yellow brown, fine to medium SAND, little
gravel, little silt; moist. [FILL]

Medium dense, gray-brown, fine to medium SAND, some gravel, some
silt; moist. [FILL]

Medium dense, gray to reddish brown, silty fine to medium SAND,
trace gravel; moist. [FILL]

Medium dense, gray-brown, gravelly fine to coarse SAND, trace silt;
moist to wet. [FILL]

End of boring at 8.5 ft.

BORING NUMBER: GEO-2

LOGGED BY: B. Goffin, EIT
CHECKED BY: S. Spink, PE

CLIENT: Atlantic Sports Ventures, LLC.
PROJECT NUMBER: 2190336, Ph. C

PROJECT: Sports Park Access Roadway
LOCATION: Amesbury, Massachusetts

N-VALUE RELATIONSHIPS

S
am

p
le

 T
yp

e

GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)
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0 - 10%

10 - 20%

20 - 35%

35 - 50%

> 50%

trace

little

some

Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%

< 5%

5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 5/22/2019

END OF BORING LOG

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
Loose

Medium Dense
Dense

Very Dense

N-VALUE
BLOWS/FT.

0 - 4
4 - 10

10 - 30
30 - 50

> 50

N-VALUE
BLOWS/FT.

< 2
2 - 4
4 - 8

8 - 15
15 - 30

> 30

Depth: Not observed

2. Water level readings have been made in the drill holes
at the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due
to other factors than those presented at the time
measurements are made.
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Remarks and Additional Tests

PAGE  1  OF  1
BORING NUMBER: GEO-2

Sample Description Data Plots

CONTRACTOR: New England Boring Contractors
FOREMAN/DRILLER: B. Cross
DRILL RIG TYPE: ATV (Mobile Drill B53)
OTHER EQUIPMENT: -

DRILLING METHOD: Hollow-Stem Auger (HSA)
CASING/AUGER SIZE: 3.25" (HSA ID)
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140-lb. automatic hammer

BORING LOCATION: See attached plan
GROUND ELEV:  101.4 ft. +/- (NAVD 88)
DATE STARTED: 5/22/2019
DATE COMPLETED: 5/22/2019
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
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 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data
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11/24

11/24
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19/24

12/24

21

18

13

26

34

Auger grinding from approximately
2.0 to 8.0 ft.
Gravel = 9%
Sand = 53%
Fines = 38%

Gravel = 7%
Sand = 54%
Fines = 39%

Cobble fragments at the top of
spoon.

Medium dense, brown, gravelly fine to coarse SAND, little silt, trace
debris (asphalt); moist. [FILL]

Medium dense, brown, silty fine to coarse SAND, trace gravel; moist.

Medium dense, reddish brown to gray, silty fine to coarse SAND, little
gravel, trace clay; moist.

Medium dense, gray, silty fine to coarse SAND, little clay, trace gravel;
moist.

Dense, gray, silty fine to coarse SAND, little gravel, little clay; moist.

End of boring at 10.0 ft.

BORING NUMBER: GEO-3

LOGGED BY: B. Goffin, EIT
CHECKED BY: S. Spink, PE

CLIENT: Atlantic Sports Ventures, LLC.
PROJECT NUMBER: 2190336, Ph. C

PROJECT: Sports Park Access Roadway
LOCATION: Amesbury, Massachusetts

N-VALUE RELATIONSHIPS

S
am

p
le

 T
yp

e

GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)

S
tr

at
a 

D
es

cr
ip

ti
o

n
an

d
 G

ra
p

h
ic

 L
o

g

0 - 10%

10 - 20%

20 - 35%

35 - 50%

> 50%

trace

little

some

Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%

< 5%

5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 5/22/2019

END OF BORING LOG

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
Loose

Medium Dense
Dense

Very Dense

N-VALUE
BLOWS/FT.

0 - 4
4 - 10

10 - 30
30 - 50

> 50

N-VALUE
BLOWS/FT.

< 2
2 - 4
4 - 8

8 - 15
15 - 30

> 30

Depth: Not observed

2. Water level readings have been made in the drill holes
at the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due
to other factors than those presented at the time
measurements are made.
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Remarks and Additional Tests

PAGE  1  OF  1
BORING NUMBER: GEO-3

Sample Description Data Plots

CONTRACTOR: New England Boring Contractors
FOREMAN/DRILLER: B. Cross
DRILL RIG TYPE: ATV (Mobile Drill B53)
OTHER EQUIPMENT: -

DRILLING METHOD: Hollow-Stem Auger (HSA)
CASING/AUGER SIZE: 3.25" (HSA ID)
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140-lb. automatic hammer

BORING LOCATION: See attached plan
GROUND ELEV:  111.4 ft. +/- (NAVD 88)
DATE STARTED: 5/22/2019
DATE COMPLETED: 5/22/2019
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
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 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data
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20/24

11/24

18/24

13/24

14/24

15/24

12
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24

33

26

Roller bit grinding from
approximately 2.0 to 26.0 ft.

Casing advanced to 4.0 ft.
Gravel = 16%
Sand = 53%
Fines = 31%

Gravel = 18%
Sand = 44%
Fines = 38%

Medium dense, yellow brown to brown, silty fine to medium SAND, little
gravel, trace organics (roots); moist.

Medium dense, gray to reddish brown, fine to medium SAND, some
silt, little gravel, little clay; moist.

Dense, gray to reddish brown, fine to medium SAND, some silt, little
gravel, little clay; moist.

Medium dense, gray, fine to medium SAND, some silt, little gravel, little
clay; moist.

Dense, gray, silty fine to coarse SAND, little gravel, little clay; moist.

Medium dense, gray, silty fine to coarse SAND, little gravel, little clay;
moist.

BORING NUMBER: GEO-4

LOGGED BY: B. Goffin, EIT
CHECKED BY: S. Spink, PE

CLIENT: Atlantic Sports Ventures, LLC.
PROJECT NUMBER: 2190336, Ph. C

PROJECT: Sports Park Access Roadway
LOCATION: Amesbury, Massachusetts

N-VALUE RELATIONSHIPS

S
am

p
le

 T
yp

e

GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)
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20 - 35%
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> 50%

trace

little

some

Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%

< 5%

5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 5/23/2019

LOG CONTINUED ON NEXT PAGE

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
Loose

Medium Dense
Dense

Very Dense

N-VALUE
BLOWS/FT.

0 - 4
4 - 10

10 - 30
30 - 50

> 50

N-VALUE
BLOWS/FT.

< 2
2 - 4
4 - 8

8 - 15
15 - 30

> 30

Depth: Not observed

2. Water level readings have been made in the drill holes
at the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due
to other factors than those presented at the time
measurements are made.
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Remarks and Additional Tests

PAGE  1  OF  2
BORING NUMBER: GEO-4

Sample Description Data Plots

CONTRACTOR: New England Boring Contractors
FOREMAN/DRILLER: B. Cross
DRILL RIG TYPE: ATV (Mobile Drill B53)
OTHER EQUIPMENT: -

DRILLING METHOD: Cased, Drive-and-Wash
CASING/AUGER SIZE: HW (4.0" ID) Casing
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140-lb. automatic hammer

BORING LOCATION: See attached plan
GROUND ELEV:  138.7 ft. +/- (NAVD 88)
DATE STARTED: 5/23/2019
DATE COMPLETED: 5/23/2019
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
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 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data

D
ep

th
, f

t.
E

le
va

tio
n

137

135

133

131

129

127

125

123

121

119

117

6

10

21

11

17

16

8

13

34

13

17

21

5

6

8

10

10

8

6

8

13

13

16

10

SILTY
 SAND

2

4

6

8

10

12

14

16

18

20

22

12

18

34

24

33

26



18/2431

Dense, gray, silty fine to coarse SAND, little gravel, little clay; moist.

End of boring at 26.0 ft.

BORING NUMBER: GEO-4

LOGGED BY: B. Goffin, EIT
CHECKED BY: S. Spink, PE

CLIENT: Atlantic Sports Ventures, LLC.
PROJECT NUMBER: 2190336, Ph. C

PROJECT: Sports Park Access Roadway
LOCATION: Amesbury, Massachusetts

N-VALUE RELATIONSHIPS

S
am

p
le

 T
yp

e

GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)
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Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%

< 5%

5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 5/23/2019

END OF BORING LOG

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
Loose

Medium Dense
Dense

Very Dense

N-VALUE
BLOWS/FT.

0 - 4
4 - 10

10 - 30
30 - 50

> 50

N-VALUE
BLOWS/FT.

< 2
2 - 4
4 - 8

8 - 15
15 - 30

> 30

Depth: Not observed

2. Water level readings have been made in the drill holes
at the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due
to other factors than those presented at the time
measurements are made.
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Remarks and Additional Tests

PAGE  2  OF  2
BORING NUMBER: GEO-4

Sample Description Data Plots

CONTRACTOR: New England Boring Contractors
FOREMAN/DRILLER: B. Cross
DRILL RIG TYPE: ATV (Mobile Drill B53)
OTHER EQUIPMENT: -

DRILLING METHOD: Cased, Drive-and-Wash
CASING/AUGER SIZE: HW (4.0" ID) Casing
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140-lb. automatic hammer

BORING LOCATION: See attached plan
GROUND ELEV:  138.7 ft. +/- (NAVD 88)
DATE STARTED: 5/23/2019
DATE COMPLETED: 5/23/2019
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
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 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data
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Gravel = 16%
Sand = 59%
Fines = 25%

Casing advanced to 8.5 ft.

Roller bit grinding from
approximately 5.0 to 8.0 ft.

Gravel = 10%
Sand = 58%
Fines = 32%

Medium dense, brown, fine to medium sandy SILT, little gravel, trace
organics (roots); moist.

Loose, brown, fine to medium SAND, some silt, trace gravel; moist.

No recovery.

Medium dense, brown, fine to medium SAND, some silt, little gravel;
moist.

Medium dense, brown, fine to medium SAND, some silt, little gravel,
trace clay; moist.

Hard, reddish brown to gray, sandy SILT, little gravel, little clay; moist.

Hard, reddish brown to gray, sandy SILT, some gravel, little clay; moist.

BORING NUMBER: GEO-5

LOGGED BY: B. Goffin, EIT
CHECKED BY: S. Spink, PE

CLIENT: Atlantic Sports Ventures, LLC.
PROJECT NUMBER: 2190336, Ph. C

PROJECT: Sports Park Access Roadway
LOCATION: Amesbury, Massachusetts

N-VALUE RELATIONSHIPS
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am

p
le
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yp

e

GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)
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> 50%

trace

little
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Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%

< 5%

5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 5/23/2019

LOG CONTINUED ON NEXT PAGE

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
Loose

Medium Dense
Dense

Very Dense

N-VALUE
BLOWS/FT.

0 - 4
4 - 10

10 - 30
30 - 50

> 50

N-VALUE
BLOWS/FT.

< 2
2 - 4
4 - 8

8 - 15
15 - 30

> 30

Depth: Not observed

2. Water level readings have been made in the drill holes
at the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due
to other factors than those presented at the time
measurements are made.
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Remarks and Additional Tests

PAGE  1  OF  2
BORING NUMBER: GEO-5

Sample Description Data Plots

CONTRACTOR: New England Boring Contractors
FOREMAN/DRILLER: B. Cross
DRILL RIG TYPE: ATV (Mobile Drill B53)
OTHER EQUIPMENT: -

DRILLING METHOD: Cased, Drive-and-Wash
CASING/AUGER SIZE: HW (4.0" ID) Casing
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140-lb. automatic hammer

BORING LOCATION: See attached plan
GROUND ELEV:  186.3 ft. +/- (NAVD 88)
DATE STARTED: 5/22/2019
DATE COMPLETED: 5/23/2019
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
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 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data
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Roller bit grinding from
approximately 28.0 to 29.0 ft.

Hard, reddish brown to gray, sandy SILT, some gravel, little clay; moist.

Top 6" - Brown, sandy SILT, little gravel, little clay; moist.
Bottom 11" -  Very dense, brown, fine to medium SAND, little gravel,
little silt; moist.

Hard, brown to reddish brown, sandy SILT, little gravel, little clay;
moist.

Hard, gray, sandy SILT, some gravel, little clay; moist.

End of boring at 41.0 ft.

BORING NUMBER: GEO-5

LOGGED BY: B. Goffin, EIT
CHECKED BY: S. Spink, PE

CLIENT: Atlantic Sports Ventures, LLC.
PROJECT NUMBER: 2190336, Ph. C

PROJECT: Sports Park Access Roadway
LOCATION: Amesbury, Massachusetts

N-VALUE RELATIONSHIPS
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am

p
le

 T
yp

e

GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)
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Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%

< 5%

5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 5/23/2019

END OF BORING LOG

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
Loose

Medium Dense
Dense

Very Dense

N-VALUE
BLOWS/FT.

0 - 4
4 - 10

10 - 30
30 - 50

> 50

N-VALUE
BLOWS/FT.

< 2
2 - 4
4 - 8

8 - 15
15 - 30

> 30

Depth: Not observed

2. Water level readings have been made in the drill holes
at the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due
to other factors than those presented at the time
measurements are made.
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Remarks and Additional Tests

PAGE  2  OF  2
BORING NUMBER: GEO-5

Sample Description Data Plots

CONTRACTOR: New England Boring Contractors
FOREMAN/DRILLER: B. Cross
DRILL RIG TYPE: ATV (Mobile Drill B53)
OTHER EQUIPMENT: -

DRILLING METHOD: Cased, Drive-and-Wash
CASING/AUGER SIZE: HW (4.0" ID) Casing
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140-lb. automatic hammer

BORING LOCATION: See attached plan
GROUND ELEV:  186.3 ft. +/- (NAVD 88)
DATE STARTED: 5/22/2019
DATE COMPLETED: 5/23/2019
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
M
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 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data
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Roller bit grinding from
approximately 3.0 to 4.0 ft.

Casing advanced to 4.0 ft.

Roller bit grinding from
approximately 7.0 to 7.5 ft.

Roller bit grinding from
approximately 11.5 to 12.0 ft.

Medium dense, brown, fine to medium SAND, some silt, little gravel,
trace organics (roots); moist.

Dense, brown, fine to medium SAND, some silt, little gravel; moist.

No recovery.

Very stiff, brown to reddish brown, sandy SILT, little gravel, little clay;
moist.

Hard, brown to reddish brown, sandy SILT, some gravel, little clay;
moist.

Hard, brown to reddish brown, sandy SILT, some gravel, little clay;
moist.

BORING NUMBER: GEO-6

LOGGED BY: B. Goffin, EIT
CHECKED BY: S. Spink, PE

CLIENT: Atlantic Sports Ventures, LLC.
PROJECT NUMBER: 2190336, Ph. C

PROJECT: Sports Park Access Roadway
LOCATION: Amesbury, Massachusetts

N-VALUE RELATIONSHIPS

S
am

p
le

 T
yp

e

GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)
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Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%

< 5%

5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 5/23/2019

LOG CONTINUED ON NEXT PAGE

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
Loose

Medium Dense
Dense

Very Dense

N-VALUE
BLOWS/FT.

0 - 4
4 - 10

10 - 30
30 - 50

> 50

N-VALUE
BLOWS/FT.

< 2
2 - 4
4 - 8

8 - 15
15 - 30

> 30

Depth: Not observed

2. Water level readings have been made in the drill holes
at the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due
to other factors than those presented at the time
measurements are made.
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Remarks and Additional Tests

PAGE  1  OF  2
BORING NUMBER: GEO-6

Sample Description Data Plots

CONTRACTOR: New England Boring Contractors
FOREMAN/DRILLER: B. Cross
DRILL RIG TYPE: ATV (Mobile Drill B53)
OTHER EQUIPMENT: -

DRILLING METHOD: Cased, Drive-and-Wash
CASING/AUGER SIZE: HW (4.0" ID) Casing
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140-lb. automatic hammer

BORING LOCATION: See attached plan
GROUND ELEV:  203.8 ft. +/- (NAVD 88)
DATE STARTED: 5/23/2019
DATE COMPLETED: 5/23/2019
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
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 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data
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66

-

Roller bit grinding from
approximately 23.0 to 29.0 ft.

Hard, brown to reddish brown, sandy SILT, some gravel, little clay;
moist.

Top 7" - Hard, reddish brown to gray, sandy SILT, little gravel, little
clay; moist.
Bottom 3" -  Weathered rock fragments.

End of boring at 29.8 ft.

BORING NUMBER: GEO-6

LOGGED BY: B. Goffin, EIT
CHECKED BY: S. Spink, PE

CLIENT: Atlantic Sports Ventures, LLC.
PROJECT NUMBER: 2190336, Ph. C

PROJECT: Sports Park Access Roadway
LOCATION: Amesbury, Massachusetts

N-VALUE RELATIONSHIPS

S
am

p
le

 T
yp

e

GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)
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Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%

< 5%

5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 5/23/2019

END OF BORING LOG

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
Loose

Medium Dense
Dense

Very Dense

N-VALUE
BLOWS/FT.

0 - 4
4 - 10

10 - 30
30 - 50

> 50

N-VALUE
BLOWS/FT.

< 2
2 - 4
4 - 8

8 - 15
15 - 30

> 30

Depth: Not observed

2. Water level readings have been made in the drill holes
at the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due
to other factors than those presented at the time
measurements are made.
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Remarks and Additional Tests
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BORING NUMBER: GEO-6

Sample Description Data Plots

CONTRACTOR: New England Boring Contractors
FOREMAN/DRILLER: B. Cross
DRILL RIG TYPE: ATV (Mobile Drill B53)
OTHER EQUIPMENT: -

DRILLING METHOD: Cased, Drive-and-Wash
CASING/AUGER SIZE: HW (4.0" ID) Casing
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140-lb. automatic hammer

BORING LOCATION: See attached plan
GROUND ELEV:  203.8 ft. +/- (NAVD 88)
DATE STARTED: 5/23/2019
DATE COMPLETED: 5/23/2019
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
M
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l

O
rg
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ic
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ls

 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data
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12/24

23/24

15/24

17/24

20/24

21/24

6

16

32

32

49

50

Casing advanced to 4.0 ft.

Roller bit grinding from
approximately 7.0 to 8.5 ft.

Cobble fragments at the top of
spoon.

Roller bit grinding from
approximately 10.5 to 13.0 ft.

Roller bit grinding from
approximately 17.0 to 18.0 ft.

Loose, brown, silty fine to medium SAND, little gravel, trace organics
(roots); moist.

Top 10" - Medium dense, brown, silty fine SAND, little gravel; moist.

Bottom 13" - Brown, fine to medium sandy SILT, trace gravel; moist.

Hard, reddish brown to gray, sandy SILT, some gravel, little clay; moist.

Hard, reddish brown to gray, sandy SILT, some gravel, little clay; moist.

Hard, reddish brown to gray, sandy SILT, little gravel, little clay; moist.

Hard, reddish brown to gray, sandy SILT, little gravel, little clay; moist.

BORING NUMBER: GEO-7

LOGGED BY: B. Goffin, EIT
CHECKED BY: S. Spink, PE

CLIENT: Atlantic Sports Ventures, LLC.
PROJECT NUMBER: 2190336, Ph. C

PROJECT: Sports Park Access Roadway
LOCATION: Amesbury, Massachusetts

N-VALUE RELATIONSHIPS

S
am

p
le

 T
yp

e

GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)
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0 - 10%

10 - 20%

20 - 35%

35 - 50%

> 50%

trace

little

some

Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%

< 5%

5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 5/22/2019

LOG CONTINUED ON NEXT PAGE

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
Loose

Medium Dense
Dense

Very Dense

N-VALUE
BLOWS/FT.

0 - 4
4 - 10

10 - 30
30 - 50

> 50

N-VALUE
BLOWS/FT.

< 2
2 - 4
4 - 8

8 - 15
15 - 30

> 30

Depth: Not observed

2. Water level readings have been made in the drill holes
at the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due
to other factors than those presented at the time
measurements are made.
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Remarks and Additional Tests

PAGE  1  OF  2
BORING NUMBER: GEO-7

Sample Description Data Plots

CONTRACTOR: New England Boring Contractors
FOREMAN/DRILLER: B. Cross
DRILL RIG TYPE: ATV (Mobile Drill B53)
OTHER EQUIPMENT: -

DRILLING METHOD: Cased, Drive-and-Wash
CASING/AUGER SIZE: HW (4.0" ID) Casing
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140-lb. automatic hammer

BORING LOCATION: See attached plan
GROUND ELEV:  211.3 ft. +/- (NAVD 88)
DATE STARTED: 5/22/2019
DATE COMPLETED: 5/22/2019

W
&

S
 B

O
R

IN
G

 L
O

G
 -

 M
O

D
IF

IE
D

 -
 D

A
T

A
 T

E
M

P
LA

T
E

 -
 W

S
E

 S
T

A
N

D
A

R
D

 L
O

G
S

.G
D

T
 -

 3
/2

5/
20

 1
4:

59
 -

 \
\W

S
E

03
.L

O
C

A
L\

W
S

E
\P

R
O

JE
C

T
S

\P
R

IV
A

T
E

\G
LO

B
A

L 
P

R
O

P
E

R
T

Y
 D

E
V

E
LO

P
E

R
S

 C
O

R
P

O
R

A
T

IO
N

\H
U

N
T

 R
O

A
D

 A
D

JA
C

E
N

T
 P

A
R

C
E

L 
- 

G
LO

B
A

L 
P

R
O

P
E

R
T

Y
 D

E
V

E
LO

P
E

R
S

\G
E

O
T

E
C

H
N

IC
A

L\
S

P
O

R
T

S
 P

A
R

K
 A

C
C

E
S

S
 R

O
A

D
\F

IE
LD

\B
O

R
IN

G
S

\D
R

A
F

T
 L

O
G

S
.G

P
J

General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
M

in
er

al
 S

oi
l

O
rg

an
ic

 S
oi

ls

 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data
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20/2432

Hard, gray, sandy SILT, some gravel, little clay; moist.

End of boring at 26.0 ft.

BORING NUMBER: GEO-7

LOGGED BY: B. Goffin, EIT
CHECKED BY: S. Spink, PE

CLIENT: Atlantic Sports Ventures, LLC.
PROJECT NUMBER: 2190336, Ph. C

PROJECT: Sports Park Access Roadway
LOCATION: Amesbury, Massachusetts

N-VALUE RELATIONSHIPS

S
am

p
le

 T
yp

e

GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)
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0 - 10%

10 - 20%

20 - 35%

35 - 50%

> 50%

trace

little

some

Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%

< 5%

5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 5/22/2019

END OF BORING LOG

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
Loose

Medium Dense
Dense

Very Dense

N-VALUE
BLOWS/FT.

0 - 4
4 - 10

10 - 30
30 - 50

> 50

N-VALUE
BLOWS/FT.

< 2
2 - 4
4 - 8

8 - 15
15 - 30

> 30

Depth: Not observed

2. Water level readings have been made in the drill holes
at the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due
to other factors than those presented at the time
measurements are made.
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Remarks and Additional Tests

PAGE  2  OF  2
BORING NUMBER: GEO-7

Sample Description Data Plots

CONTRACTOR: New England Boring Contractors
FOREMAN/DRILLER: B. Cross
DRILL RIG TYPE: ATV (Mobile Drill B53)
OTHER EQUIPMENT: -

DRILLING METHOD: Cased, Drive-and-Wash
CASING/AUGER SIZE: HW (4.0" ID) Casing
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140-lb. automatic hammer

BORING LOCATION: See attached plan
GROUND ELEV:  211.3 ft. +/- (NAVD 88)
DATE STARTED: 5/22/2019
DATE COMPLETED: 5/22/2019
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
M

in
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l

O
rg

an
ic

 S
oi

ls

 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data
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14/18

8/24

19/24

21/24

9/24

15/24

24/24

20

12

5

10

0

8

6

PID = ND

PID = ND

PID = 0.1 ppm

PID = 0.1 ppm

PID = ND

PID = 0.1 ppm

 [Based on wet samples]
PID = ND

6" Asphalt concrete pavement.
Top 9": Dark brown, silty fine to coarse SAND, some gravel; moist.
[FILL]
Bottom 11": Gray, fine to medium SAND, silt, annd medium gravel;
moist. [FILL]
Medium dense, olive-gray clayey fine to medium SAND, trace gravel;
moist. [FILL]

Top 15": Olive-gray CLAY, trace gravel, trace organics; moist. [FILL]
Bottom 4": Black sandy PEAT, little gravel; moist. [FILL]

Stiff, olive-gray, gravelly CLAY; moist.

Very loose, olive-gray, clayey fine SAND; moist.

Top 6": Olive-gray, silty fine to medium SAND, some clay; moist.
Bottom 9": Olive-gray, clayey fine to medium SAND, trace organics;
moist.

Olive-gray, clayey fine to medium SAND, some gravel; wet.

Apparent groundwater at approximately 12.0 ft. Environmental samples
collected to 14.0 ft. Groundwater monitoring well set at 18.0 ft. End of
boring.

BORING NUMBER: ENV-3

LOGGED BY: J. Murphy
CHECKED BY: S. Spink, PE

CLIENT: Atlantic Sports Ventures, LLC.
PROJECT NUMBER: 2190336, Ph. C

PROJECT: Sports Park Access Roadway
LOCATION: Amesbury, Massachusetts

N-VALUE RELATIONSHIPS

S
am

p
le

 T
yp

e

GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)
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0 - 10%

10 - 20%

20 - 35%

35 - 50%

> 50%

trace

little

some

Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%

< 5%

5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 5/21/2019

END OF BORING LOG

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
Loose

Medium Dense
Dense

Very Dense

N-VALUE
BLOWS/FT.

0 - 4
4 - 10

10 - 30
30 - 50

> 50

N-VALUE
BLOWS/FT.

< 2
2 - 4
4 - 8

8 - 15
15 - 30

> 30

Depth: 12 ft. +/-

2. Water level readings have been made in the drill holes
at the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due
to other factors than those presented at the time
measurements are made.
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Remarks and Additional Tests

PAGE  1  OF  1
BORING NUMBER: ENV-3

Sample Description Data Plots

CONTRACTOR: New England Boring Contractors
FOREMAN/DRILLER: M. Matarozzo
DRILL RIG TYPE: Truck (Mobile Drill B47)
OTHER EQUIPMENT: -

DRILLING METHOD: Hollow-Stem Auger (HSA)
CASING/AUGER SIZE: 4.25" (HSA ID)
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140-lb. automatic hammer

BORING LOCATION: See attached plan
GROUND ELEV:  100.3 ft. +/- (NAVD 88)
DATE STARTED: 5/21/2019
DATE COMPLETED: 5/21/2019
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
M
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ls

 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data
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Attachment D - HydroCAD Reports 
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Amesbury Sports Park

Amesbury, MA

Stormwater Discharge Summary Table

15-Oct-21

Analysis Point 24 Hr Storm Pre-Development Post-Development

A 2yr 13.75 12.45

10yr 26.69 20.91

25yr 35.29 25.21

100yr 67.85 50.38

B 2yr 21.36 4.49

10yr 34.86 15.41

25yr 43.99 22.33

100yr 85.15 35.48

C 2yr 2.79 2.78

10yr 7.45 7.44

25yr 10.74 10.73

100yr 16.07 16.06

Peak Discharge (cfs)

REVISED 10-15-21
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Routing Diagram for HydroCAD-EX
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

11,965 39 >75% Grass cover, Good, HSG A  (A1, B1)

68,589 61 >75% Grass cover, Good, HSG B  (A1, B1, B2)

393,321 74 >75% Grass cover, Good, HSG C  (A1, B1, B2, C1)

16,401 85 Gravel roads, HSG B  (B1)

14,467 89 Gravel roads, HSG C  (B1, B2, C1)

3,126 98 Impervious, HSG A  (A1, B1)

50,660 98 Impervious, HSG B  (A1, B1)

165,467 98 Impervious, HSG C  (A1, B1)

36,663 98 Sports Fields w/underdrains, HSG B  (B2)

78,217 98 Sports Fields w/underdrains, HSG C  (B2)

716 30 Woods, Good, HSG A  (B1)

5,500 55 Woods, Good, HSG B  (A1, B1)

446,209 70 Woods, Good, HSG C  (A1, B1, B2, C1)

1,291,301 78 TOTAL AREA

REVISED 10-15-21
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Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

15,807 HSG A A1, B1

177,813 HSG B A1, B1, B2

1,097,681 HSG C A1, B1, B2, C1

0 HSG D

0 Other

1,291,301 TOTAL AREA

REVISED 10-15-21
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Ground Covers (all nodes)

HSG-A

(sq-ft)

HSG-B

(sq-ft)

HSG-C

(sq-ft)

HSG-D

(sq-ft)

Other

(sq-ft)

Total

(sq-ft)

Ground

Cover

Subcatchment

Numbers

11,965 68,589 393,321 0 0 473,875 >75% Grass 

cover, Good

0 16,401 14,467 0 0 30,868 Gravel roads

3,126 50,660 165,467 0 0 219,253 Impervious

0 36,663 78,217 0 0 114,880 Sports Fields 

w/underdrains

716 5,500 446,209 0 0 452,425 Woods, Good

15,807 177,813 1,097,681 0 0 1,291,301 TOTAL AREA

REVISED 10-15-21
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Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Width

(inches)

Diam/Height

(inches)

Inside-Fill

(inches)

1 BF 98.50 97.91 160.0 0.0037 0.012 0.0 30.0 0.0

2 EX DMH 93.97 93.53 70.0 0.0063 0.012 0.0 24.0 0.0

REVISED 10-15-21
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=396,512 sf   38.07% Impervious   Runoff Depth=1.80"Subcatchment A1: SUB-A1
   Flow Length=901'   Tc=11.8 min   CN=WQ   Runoff=14.26 cfs  59,333 cf

Runoff Area=353,272 sf   19.33% Impervious   Runoff Depth=1.39"Subcatchment B1: SUB-B1
   Flow Length=430'   Tc=7.9 min   CN=WQ   Runoff=11.08 cfs  40,848 cf

Runoff Area=392,911 sf   29.24% Impervious   Runoff Depth=1.72"Subcatchment B2: SUB-B2
   Flow Length=430'   Tc=7.9 min   CN=WQ   Runoff=15.60 cfs  56,261 cf

Runoff Area=148,606 sf   0.00% Impervious   Runoff Depth=0.93"Subcatchment C1: SUB-C1
   Flow Length=504'   Tc=11.8 min   CN=WQ   Runoff=2.79 cfs  11,555 cf

   Inflow=13.75 cfs  55,166 cfPond A: POI-A
   Primary=13.75 cfs  55,166 cf

   Inflow=21.36 cfs  97,102 cfPond B: POI-B
   Primary=21.36 cfs  97,102 cf

Peak Elev=99.87'  Storage=6,347 cf   Inflow=14.26 cfs  59,333 cfPond B-1: B-1
   Primary=13.75 cfs  55,166 cf   Secondary=0.00 cfs  0 cf   Outflow=13.75 cfs  55,166 cf

Peak Elev=102.59'  Storage=2,277 cf   Inflow=15.60 cfs  56,261 cfPond BF: EX FIELD DRAINS
   Primary=10.51 cfs  56,255 cf   Secondary=0.00 cfs  0 cf   Outflow=10.51 cfs  56,255 cf

   Inflow=2.79 cfs  11,555 cfPond C: POI-C
   Primary=2.79 cfs  11,555 cf

Peak Elev=95.87'   Inflow=13.75 cfs  55,166 cfPond EX DMH: EX DMH
24.0"  Round Culvert  n=0.012  L=70.0'  S=0.0063 '/'   Outflow=13.75 cfs  55,166 cf

Total Runoff Area = 1,291,301 sf   Runoff Volume = 167,997 cf   Average Runoff Depth = 1.56"
74.12% Pervious = 957,168 sf     25.88% Impervious = 334,133 sf

REVISED 10-15-21



Type III 24-hr  2YR Rainfall=3.37"HydroCAD-EX
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Summary for Subcatchment A1: SUB-A1

Runoff = 14.26 cfs @ 12.16 hrs,  Volume= 59,333 cf,  Depth= 1.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2YR Rainfall=3.37"

Area (sf) CN Description

* 2,086 98 Impervious, HSG A
* 21,587 98 Impervious, HSG B
* 127,293 98 Impervious, HSG C

6,610 39 >75% Grass cover, Good, HSG A
1,891 61 >75% Grass cover, Good, HSG B

90,946 74 >75% Grass cover, Good, HSG C
141,387 70 Woods, Good, HSG C

4,712 55 Woods, Good, HSG B

396,512 Weighted Average
245,546 61.93% Pervious Area
150,966 38.07% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.2 30 0.3400 0.42 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.24"

2.3 20 0.2000 0.14 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.24"

0.7 112 0.2700 2.60 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.3 380 0.1600 2.80 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

3.6 259 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.7 100 0.0400 1.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

11.8 901 Total

REVISED 10-15-21
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Subcatchment A1: SUB-A1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2YR Rainfall=3.37"

Runoff Area=396,512 sf

Runoff Volume=59,333 cf

Runoff Depth=1.80"

Flow Length=901'

Tc=11.8 min

CN=WQ

14.26 cfs

REVISED 10-15-21
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Summary for Subcatchment B1: SUB-B1

Runoff = 11.08 cfs @ 12.12 hrs,  Volume= 40,848 cf,  Depth= 1.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2YR Rainfall=3.37"

Area (sf) CN Description

5,355 39 >75% Grass cover, Good, HSG A
* 1,040 98 Impervious, HSG A

716 30 Woods, Good, HSG A
59,756 61 >75% Grass cover, Good, HSG B

* 29,073 98 Impervious, HSG B
16,401 85 Gravel roads, HSG B

788 55 Woods, Good, HSG B
47,801 74 >75% Grass cover, Good, HSG C

142,347 70 Woods, Good, HSG C
* 38,174 98 Impervious, HSG C

11,821 89 Gravel roads, HSG C

353,272 Weighted Average
284,985 80.67% Pervious Area
68,287 19.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.1 50 0.1800 0.16 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.24"

1.3 166 0.1900 2.18 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 146 0.1800 2.12 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.4 68 0.1500 2.71 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

7.9 430 Total

REVISED 10-15-21
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Subcatchment B1: SUB-B1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2YR Rainfall=3.37"

Runoff Area=353,272 sf

Runoff Volume=40,848 cf

Runoff Depth=1.39"

Flow Length=430'

Tc=7.9 min

CN=WQ

11.08 cfs
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Summary for Subcatchment B2: SUB-B2

Runoff = 15.60 cfs @ 12.11 hrs,  Volume= 56,261 cf,  Depth= 1.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2YR Rainfall=3.37"

Area (sf) CN Description

6,942 61 >75% Grass cover, Good, HSG B
253,877 74 >75% Grass cover, Good, HSG C
14,937 70 Woods, Good, HSG C
2,275 89 Gravel roads, HSG C

* 36,663 98 Sports Fields w/underdrains, HSG B
* 78,217 98 Sports Fields w/underdrains, HSG C

392,911 Weighted Average
278,031 70.76% Pervious Area
114,880 29.24% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.1 50 0.1800 0.16 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.24"

1.3 166 0.1900 2.18 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 146 0.1800 2.12 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.4 68 0.1500 2.71 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

7.9 430 Total

REVISED 10-15-21
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Subcatchment B2: SUB-B2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2YR Rainfall=3.37"

Runoff Area=392,911 sf

Runoff Volume=56,261 cf

Runoff Depth=1.72"

Flow Length=430'

Tc=7.9 min

CN=WQ

15.60 cfs
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Summary for Subcatchment C1: SUB-C1

Runoff = 2.79 cfs @ 12.18 hrs,  Volume= 11,555 cf,  Depth= 0.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2YR Rainfall=3.37"

Area (sf) CN Description

147,538 70 Woods, Good, HSG C
697 74 >75% Grass cover, Good, HSG C
371 89 Gravel roads, HSG C

148,606 Weighted Average
148,606 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.0 50 0.0800 0.12 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.24"

4.8 454 0.1000 1.58 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

11.8 504 Total

Subcatchment C1: SUB-C1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2YR Rainfall=3.37"

Runoff Area=148,606 sf

Runoff Volume=11,555 cf

Runoff Depth=0.93"

Flow Length=504'

Tc=11.8 min

CN=WQ

2.79 cfs
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Summary for Pond A: POI-A

Inflow Area = 396,512 sf, 38.07% Impervious,  Inflow Depth = 1.67"    for  2YR event
Inflow = 13.75 cfs @ 12.20 hrs,  Volume= 55,166 cf
Primary = 13.75 cfs @ 12.20 hrs,  Volume= 55,166 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond A: POI-A

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=396,512 sf
13.75 cfs

13.75 cfs
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Summary for Pond B: POI-B

Inflow Area = 746,183 sf, 24.55% Impervious,  Inflow Depth = 1.56"    for  2YR event
Inflow = 21.36 cfs @ 12.12 hrs,  Volume= 97,102 cf
Primary = 21.36 cfs @ 12.12 hrs,  Volume= 97,102 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond B: POI-B

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=746,183 sf
21.36 cfs

21.36 cfs
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Summary for Pond B-1: B-1

Inflow Area = 396,512 sf, 38.07% Impervious,  Inflow Depth = 1.80"    for  2YR event
Inflow = 14.26 cfs @ 12.16 hrs,  Volume= 59,333 cf
Outflow = 13.75 cfs @ 12.20 hrs,  Volume= 55,166 cf,  Atten= 4%,  Lag= 2.0 min
Primary = 13.75 cfs @ 12.20 hrs,  Volume= 55,166 cf
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 99.87' @ 12.20 hrs   Surf.Area= 4,206 sf   Storage= 6,347 cf

Plug-Flow detention time= 71.9 min calculated for 55,166 cf (93% of inflow)
Center-of-Mass det. time= 33.5 min ( 831.5 - 798.0 )

Volume Invert Avail.Storage Storage Description

#1 95.00' 16,480 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

95.00 10 0 0
96.00 200 105 105
97.00 570 385 490
98.00 1,120 845 1,335
99.00 2,790 1,955 3,290

100.00 4,410 3,600 6,890
101.00 6,730 5,570 12,460
101.50 9,350 4,020 16,480

Device Routing     Invert Outlet Devices

#1 Primary 99.29' 36.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Secondary 101.10' 34.0' long  x 13.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.60  2.64  2.70  2.66  2.65  2.66  2.65  2.63   

Primary OutFlow  Max=13.74 cfs @ 12.20 hrs  HW=99.87'  TW=95.87'   (Dynamic Tailwater)
1=Orifice/Grate  (Weir Controls 13.74 cfs @ 2.50 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=95.00'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond B-1: B-1

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=396,512 sf

Peak Elev=99.87'

Storage=6,347 cf

14.26 cfs

13.75 cfs

13.75 cfs

0.00 cfs
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Summary for Pond BF: EX FIELD DRAINS

Inflow Area = 392,911 sf, 29.24% Impervious,  Inflow Depth = 1.72"    for  2YR event
Inflow = 15.60 cfs @ 12.11 hrs,  Volume= 56,261 cf
Outflow = 10.51 cfs @ 12.22 hrs,  Volume= 56,255 cf,  Atten= 33%,  Lag= 6.4 min
Primary = 10.51 cfs @ 12.22 hrs,  Volume= 56,255 cf
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 102.59' @ 12.22 hrs   Surf.Area= 36,988 sf   Storage= 2,277 cf

Plug-Flow detention time= 1.0 min calculated for 56,255 cf (100% of inflow)
Center-of-Mass det. time= 0.8 min ( 806.3 - 805.5 )

Volume Invert Avail.Storage Storage Description

#1 102.17' 31,004 cf Custom Stage Data (Prismatic) Listed below (Recalc)
103,348 cf Overall  x 30.0% Voids

#2 98.00' 63 cf 4.00'D x 5.00'H Vertical Cone/Cylinder

31,067 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

102.17 0 0 0
102.42 19,751 2,469 2,469
102.67 44,528 8,035 10,504
102.92 70,438 14,371 24,875
103.17 96,562 20,875 45,750
103.27 105,116 10,084 55,833
103.50 112,463 25,022 80,855
103.70 112,463 22,493 103,348

Device Routing     Invert Outlet Devices

#1 Primary 98.50' 30.0"  Round Culvert   
L= 160.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 98.50' / 97.91'   S= 0.0037 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 4.91 sf   

#2 Device 1 98.50' 10.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 100.00' 12.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Secondary 103.50' 370.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=10.51 cfs @ 12.22 hrs  HW=102.59'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 10.51 cfs of 35.03 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 5.04 cfs @ 9.23 fps)
3=Orifice/Grate  (Orifice Controls 5.47 cfs @ 6.97 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=98.00'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond BF: EX FIELD DRAINS

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=392,911 sf

Peak Elev=102.59'

Storage=2,277 cf

15.60 cfs

10.51 cfs

10.51 cfs

0.00 cfs

REVISED 10-15-21



Type III 24-hr  2YR Rainfall=3.37"HydroCAD-EX
  Printed  10/28/2021Prepared by Weston & Sampson

Page 20HydroCAD® 10.10-5a  s/n 00455  © 2020 HydroCAD Software Solutions LLC

Summary for Pond C: POI-C

Inflow Area = 148,606 sf, 0.00% Impervious,  Inflow Depth = 0.93"    for  2YR event
Inflow = 2.79 cfs @ 12.18 hrs,  Volume= 11,555 cf
Primary = 2.79 cfs @ 12.18 hrs,  Volume= 11,555 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond C: POI-C

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=148,606 sf
2.79 cfs

2.79 cfs
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Summary for Pond EX DMH: EX DMH

Inflow Area = 396,512 sf, 38.07% Impervious,  Inflow Depth = 1.67"    for  2YR event
Inflow = 13.75 cfs @ 12.20 hrs,  Volume= 55,166 cf
Outflow = 13.75 cfs @ 12.20 hrs,  Volume= 55,166 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 13.75 cfs @ 12.20 hrs,  Volume= 55,166 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 95.87' @ 12.20 hrs

Device Routing     Invert Outlet Devices

#1 Primary 93.97' 24.0"  Round Culvert   
L= 70.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 93.97' / 93.53'   S= 0.0063 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

Primary OutFlow  Max=13.74 cfs @ 12.20 hrs  HW=95.87'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 13.74 cfs @ 5.74 fps)

Pond EX DMH: EX DMH

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=396,512 sf

Peak Elev=95.87'

24.0"

Round Culvert

n=0.012

L=70.0'

S=0.0063 '/'

13.75 cfs

13.75 cfs
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=396,512 sf   38.07% Impervious   Runoff Depth=3.38"Subcatchment A1: SUB-A1
   Flow Length=901'   Tc=11.8 min   CN=WQ   Runoff=27.54 cfs  111,764 cf

Runoff Area=353,272 sf   19.33% Impervious   Runoff Depth=2.84"Subcatchment B1: SUB-B1
   Flow Length=430'   Tc=7.9 min   CN=WQ   Runoff=23.76 cfs  83,626 cf

Runoff Area=392,911 sf   29.24% Impervious   Runoff Depth=3.33"Subcatchment B2: SUB-B2
   Flow Length=430'   Tc=7.9 min   CN=WQ   Runoff=30.99 cfs  108,927 cf

Runoff Area=148,606 sf   0.00% Impervious   Runoff Depth=2.29"Subcatchment C1: SUB-C1
   Flow Length=504'   Tc=11.8 min   CN=WQ   Runoff=7.45 cfs  28,363 cf

   Inflow=26.69 cfs  107,597 cfPond A: POI-A
   Primary=26.69 cfs  107,597 cf

   Inflow=34.86 cfs  192,546 cfPond B: POI-B
   Primary=34.86 cfs  192,546 cf

Peak Elev=100.20'  Storage=7,812 cf   Inflow=27.54 cfs  111,764 cfPond B-1: B-1
   Primary=26.69 cfs  107,597 cf   Secondary=0.00 cfs  0 cf   Outflow=26.69 cfs  107,597 cf

Peak Elev=103.22'  Storage=15,188 cf   Inflow=30.99 cfs  108,927 cfPond BF: EX FIELD DRAINS
   Primary=11.68 cfs  108,921 cf   Secondary=0.00 cfs  0 cf   Outflow=11.68 cfs  108,921 cf

   Inflow=7.45 cfs  28,363 cfPond C: POI-C
   Primary=7.45 cfs  28,363 cf

Peak Elev=97.71'   Inflow=26.69 cfs  107,597 cfPond EX DMH: EX DMH
24.0"  Round Culvert  n=0.012  L=70.0'  S=0.0063 '/'   Outflow=26.69 cfs  107,597 cf

Total Runoff Area = 1,291,301 sf   Runoff Volume = 332,680 cf   Average Runoff Depth = 3.09"
74.12% Pervious = 957,168 sf     25.88% Impervious = 334,133 sf
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Summary for Subcatchment A1: SUB-A1

Runoff = 27.54 cfs @ 12.16 hrs,  Volume= 111,764 cf,  Depth= 3.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10YR Rainfall=5.33"

Area (sf) CN Description

* 2,086 98 Impervious, HSG A
* 21,587 98 Impervious, HSG B
* 127,293 98 Impervious, HSG C

6,610 39 >75% Grass cover, Good, HSG A
1,891 61 >75% Grass cover, Good, HSG B

90,946 74 >75% Grass cover, Good, HSG C
141,387 70 Woods, Good, HSG C

4,712 55 Woods, Good, HSG B

396,512 Weighted Average
245,546 61.93% Pervious Area
150,966 38.07% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.2 30 0.3400 0.42 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.24"

2.3 20 0.2000 0.14 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.24"

0.7 112 0.2700 2.60 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.3 380 0.1600 2.80 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

3.6 259 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.7 100 0.0400 1.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

11.8 901 Total
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Subcatchment A1: SUB-A1

Runoff

Hydrograph
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Type III 24-hr

10YR Rainfall=5.33"

Runoff Area=396,512 sf

Runoff Volume=111,764 cf

Runoff Depth=3.38"

Flow Length=901'

Tc=11.8 min

CN=WQ

27.54 cfs
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Summary for Subcatchment B1: SUB-B1

Runoff = 23.76 cfs @ 12.11 hrs,  Volume= 83,626 cf,  Depth= 2.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10YR Rainfall=5.33"

Area (sf) CN Description

5,355 39 >75% Grass cover, Good, HSG A
* 1,040 98 Impervious, HSG A

716 30 Woods, Good, HSG A
59,756 61 >75% Grass cover, Good, HSG B

* 29,073 98 Impervious, HSG B
16,401 85 Gravel roads, HSG B

788 55 Woods, Good, HSG B
47,801 74 >75% Grass cover, Good, HSG C

142,347 70 Woods, Good, HSG C
* 38,174 98 Impervious, HSG C

11,821 89 Gravel roads, HSG C

353,272 Weighted Average
284,985 80.67% Pervious Area
68,287 19.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.1 50 0.1800 0.16 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.24"

1.3 166 0.1900 2.18 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 146 0.1800 2.12 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.4 68 0.1500 2.71 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

7.9 430 Total
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Subcatchment B1: SUB-B1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10YR Rainfall=5.33"

Runoff Area=353,272 sf

Runoff Volume=83,626 cf

Runoff Depth=2.84"

Flow Length=430'

Tc=7.9 min

CN=WQ

23.76 cfs
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Summary for Subcatchment B2: SUB-B2

Runoff = 30.99 cfs @ 12.11 hrs,  Volume= 108,927 cf,  Depth= 3.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10YR Rainfall=5.33"

Area (sf) CN Description

6,942 61 >75% Grass cover, Good, HSG B
253,877 74 >75% Grass cover, Good, HSG C
14,937 70 Woods, Good, HSG C
2,275 89 Gravel roads, HSG C

* 36,663 98 Sports Fields w/underdrains, HSG B
* 78,217 98 Sports Fields w/underdrains, HSG C

392,911 Weighted Average
278,031 70.76% Pervious Area
114,880 29.24% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.1 50 0.1800 0.16 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.24"

1.3 166 0.1900 2.18 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 146 0.1800 2.12 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.4 68 0.1500 2.71 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

7.9 430 Total
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Subcatchment B2: SUB-B2

Runoff

Hydrograph
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Type III 24-hr

10YR Rainfall=5.33"

Runoff Area=392,911 sf

Runoff Volume=108,927 cf

Runoff Depth=3.33"

Flow Length=430'

Tc=7.9 min

CN=WQ

30.99 cfs
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Summary for Subcatchment C1: SUB-C1

Runoff = 7.45 cfs @ 12.17 hrs,  Volume= 28,363 cf,  Depth= 2.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10YR Rainfall=5.33"

Area (sf) CN Description

147,538 70 Woods, Good, HSG C
697 74 >75% Grass cover, Good, HSG C
371 89 Gravel roads, HSG C

148,606 Weighted Average
148,606 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.0 50 0.0800 0.12 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.24"

4.8 454 0.1000 1.58 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

11.8 504 Total

Subcatchment C1: SUB-C1
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Type III 24-hr

10YR Rainfall=5.33"

Runoff Area=148,606 sf

Runoff Volume=28,363 cf

Runoff Depth=2.29"

Flow Length=504'

Tc=11.8 min

CN=WQ

7.45 cfs
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Summary for Pond A: POI-A

Inflow Area = 396,512 sf, 38.07% Impervious,  Inflow Depth = 3.26"    for  10YR event
Inflow = 26.69 cfs @ 12.19 hrs,  Volume= 107,597 cf
Primary = 26.69 cfs @ 12.19 hrs,  Volume= 107,597 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond A: POI-A

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=396,512 sf
26.69 cfs

26.69 cfs
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Summary for Pond B: POI-B

Inflow Area = 746,183 sf, 24.55% Impervious,  Inflow Depth = 3.10"    for  10YR event
Inflow = 34.86 cfs @ 12.12 hrs,  Volume= 192,546 cf
Primary = 34.86 cfs @ 12.12 hrs,  Volume= 192,546 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond B: POI-B

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=746,183 sf
34.86 cfs

34.86 cfs
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Summary for Pond B-1: B-1

Inflow Area = 396,512 sf, 38.07% Impervious,  Inflow Depth = 3.38"    for  10YR event
Inflow = 27.54 cfs @ 12.16 hrs,  Volume= 111,764 cf
Outflow = 26.69 cfs @ 12.19 hrs,  Volume= 107,597 cf,  Atten= 3%,  Lag= 1.9 min
Primary = 26.69 cfs @ 12.19 hrs,  Volume= 107,597 cf
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 100.20' @ 12.19 hrs   Surf.Area= 4,871 sf   Storage= 7,812 cf

Plug-Flow detention time= 44.8 min calculated for 107,597 cf (96% of inflow)
Center-of-Mass det. time= 22.7 min ( 815.2 - 792.5 )

Volume Invert Avail.Storage Storage Description

#1 95.00' 16,480 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

95.00 10 0 0
96.00 200 105 105
97.00 570 385 490
98.00 1,120 845 1,335
99.00 2,790 1,955 3,290

100.00 4,410 3,600 6,890
101.00 6,730 5,570 12,460
101.50 9,350 4,020 16,480

Device Routing     Invert Outlet Devices

#1 Primary 99.29' 36.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Secondary 101.10' 34.0' long  x 13.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.60  2.64  2.70  2.66  2.65  2.66  2.65  2.63   

Primary OutFlow  Max=26.68 cfs @ 12.19 hrs  HW=100.20'  TW=97.71'   (Dynamic Tailwater)
1=Orifice/Grate  (Weir Controls 26.68 cfs @ 3.12 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=95.00'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

REVISED 10-15-21



Type III 24-hr  10YR Rainfall=5.33"HydroCAD-EX
  Printed  10/28/2021Prepared by Weston & Sampson

Page 33HydroCAD® 10.10-5a  s/n 00455  © 2020 HydroCAD Software Solutions LLC

Pond B-1: B-1

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Inflow Area=396,512 sf

Peak Elev=100.20'

Storage=7,812 cf

27.54 cfs

26.69 cfs

26.69 cfs

0.00 cfs
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Summary for Pond BF: EX FIELD DRAINS

Inflow Area = 392,911 sf, 29.24% Impervious,  Inflow Depth = 3.33"    for  10YR event
Inflow = 30.99 cfs @ 12.11 hrs,  Volume= 108,927 cf
Outflow = 11.68 cfs @ 12.41 hrs,  Volume= 108,921 cf,  Atten= 62%,  Lag= 17.6 min
Primary = 11.68 cfs @ 12.41 hrs,  Volume= 108,921 cf
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 103.22' @ 12.41 hrs   Surf.Area= 100,624 sf   Storage= 15,188 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 5.8 min ( 803.1 - 797.2 )

Volume Invert Avail.Storage Storage Description

#1 102.17' 31,004 cf Custom Stage Data (Prismatic) Listed below (Recalc)
103,348 cf Overall  x 30.0% Voids

#2 98.00' 63 cf 4.00'D x 5.00'H Vertical Cone/Cylinder

31,067 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

102.17 0 0 0
102.42 19,751 2,469 2,469
102.67 44,528 8,035 10,504
102.92 70,438 14,371 24,875
103.17 96,562 20,875 45,750
103.27 105,116 10,084 55,833
103.50 112,463 25,022 80,855
103.70 112,463 22,493 103,348

Device Routing     Invert Outlet Devices

#1 Primary 98.50' 30.0"  Round Culvert   
L= 160.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 98.50' / 97.91'   S= 0.0037 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 4.91 sf   

#2 Device 1 98.50' 10.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 100.00' 12.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Secondary 103.50' 370.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=11.68 cfs @ 12.41 hrs  HW=103.22'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 11.68 cfs of 39.71 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 5.45 cfs @ 9.99 fps)
3=Orifice/Grate  (Orifice Controls 6.23 cfs @ 7.94 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=98.00'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond BF: EX FIELD DRAINS

Inflow
Outflow
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Secondary

Hydrograph

Time  (hours)
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Inflow Area=392,911 sf

Peak Elev=103.22'

Storage=15,188 cf

30.99 cfs

11.68 cfs

11.68 cfs

0.00 cfs

REVISED 10-15-21



Type III 24-hr  10YR Rainfall=5.33"HydroCAD-EX
  Printed  10/28/2021Prepared by Weston & Sampson

Page 36HydroCAD® 10.10-5a  s/n 00455  © 2020 HydroCAD Software Solutions LLC

Summary for Pond C: POI-C

Inflow Area = 148,606 sf, 0.00% Impervious,  Inflow Depth = 2.29"    for  10YR event
Inflow = 7.45 cfs @ 12.17 hrs,  Volume= 28,363 cf
Primary = 7.45 cfs @ 12.17 hrs,  Volume= 28,363 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond C: POI-C

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=148,606 sf
7.45 cfs

7.45 cfs
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Summary for Pond EX DMH: EX DMH

Inflow Area = 396,512 sf, 38.07% Impervious,  Inflow Depth = 3.26"    for  10YR event
Inflow = 26.69 cfs @ 12.19 hrs,  Volume= 107,597 cf
Outflow = 26.69 cfs @ 12.19 hrs,  Volume= 107,597 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 26.69 cfs @ 12.19 hrs,  Volume= 107,597 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 97.71' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Primary 93.97' 24.0"  Round Culvert   
L= 70.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 93.97' / 93.53'   S= 0.0063 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

Primary OutFlow  Max=26.68 cfs @ 12.19 hrs  HW=97.71'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 26.68 cfs @ 8.49 fps)

Pond EX DMH: EX DMH

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Inflow Area=396,512 sf

Peak Elev=97.71'

24.0"

Round Culvert

n=0.012

L=70.0'

S=0.0063 '/'

26.69 cfs

26.69 cfs
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=396,512 sf   38.07% Impervious   Runoff Depth=4.45"Subcatchment A1: SUB-A1
   Flow Length=901'   Tc=11.8 min   CN=WQ   Runoff=36.43 cfs  147,078 cf

Runoff Area=353,272 sf   19.33% Impervious   Runoff Depth=3.85"Subcatchment B1: SUB-B1
   Flow Length=430'   Tc=7.9 min   CN=WQ   Runoff=32.47 cfs  113,287 cf

Runoff Area=392,911 sf   29.24% Impervious   Runoff Depth=4.41"Subcatchment B2: SUB-B2
   Flow Length=430'   Tc=7.9 min   CN=WQ   Runoff=41.24 cfs  144,408 cf

Runoff Area=148,606 sf   0.00% Impervious   Runoff Depth=3.26"Subcatchment C1: SUB-C1
   Flow Length=504'   Tc=11.8 min   CN=WQ   Runoff=10.74 cfs  40,408 cf

   Inflow=35.29 cfs  142,911 cfPond A: POI-A
   Primary=35.29 cfs  142,911 cf

   Inflow=43.99 cfs  257,690 cfPond B: POI-B
   Primary=43.99 cfs  257,690 cf

Peak Elev=100.39'  Storage=8,766 cf   Inflow=36.43 cfs  147,078 cfPond B-1: B-1
   Primary=35.29 cfs  142,911 cf   Secondary=0.00 cfs  0 cf   Outflow=35.29 cfs  142,911 cf

Peak Elev=103.53'  Storage=25,312 cf   Inflow=41.24 cfs  144,408 cfPond BF: EX FIELD DRAINS
   Primary=12.22 cfs  141,852 cf   Secondary=5.00 cfs  2,550 cf   Outflow=17.22 cfs  144,402 cf

   Inflow=10.74 cfs  40,408 cfPond C: POI-C
   Primary=10.74 cfs  40,408 cf

Peak Elev=99.34'   Inflow=35.29 cfs  142,911 cfPond EX DMH: EX DMH
24.0"  Round Culvert  n=0.012  L=70.0'  S=0.0063 '/'   Outflow=35.29 cfs  142,911 cf

Total Runoff Area = 1,291,301 sf   Runoff Volume = 445,182 cf   Average Runoff Depth = 4.14"
74.12% Pervious = 957,168 sf     25.88% Impervious = 334,133 sf
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Summary for Subcatchment A1: SUB-A1

Runoff = 36.43 cfs @ 12.16 hrs,  Volume= 147,078 cf,  Depth= 4.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

* 2,086 98 Impervious, HSG A
* 21,587 98 Impervious, HSG B
* 127,293 98 Impervious, HSG C

6,610 39 >75% Grass cover, Good, HSG A
1,891 61 >75% Grass cover, Good, HSG B

90,946 74 >75% Grass cover, Good, HSG C
141,387 70 Woods, Good, HSG C

4,712 55 Woods, Good, HSG B

396,512 Weighted Average
245,546 61.93% Pervious Area
150,966 38.07% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.2 30 0.3400 0.42 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.24"

2.3 20 0.2000 0.14 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.24"

0.7 112 0.2700 2.60 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.3 380 0.1600 2.80 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

3.6 259 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.7 100 0.0400 1.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

11.8 901 Total
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Subcatchment A1: SUB-A1
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Type III 24-hr

25YR Rainfall=6.56"

Runoff Area=396,512 sf

Runoff Volume=147,078 cf

Runoff Depth=4.45"

Flow Length=901'

Tc=11.8 min

CN=WQ

36.43 cfs
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Summary for Subcatchment B1: SUB-B1

Runoff = 32.47 cfs @ 12.11 hrs,  Volume= 113,287 cf,  Depth= 3.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

5,355 39 >75% Grass cover, Good, HSG A
* 1,040 98 Impervious, HSG A

716 30 Woods, Good, HSG A
59,756 61 >75% Grass cover, Good, HSG B

* 29,073 98 Impervious, HSG B
16,401 85 Gravel roads, HSG B

788 55 Woods, Good, HSG B
47,801 74 >75% Grass cover, Good, HSG C

142,347 70 Woods, Good, HSG C
* 38,174 98 Impervious, HSG C

11,821 89 Gravel roads, HSG C

353,272 Weighted Average
284,985 80.67% Pervious Area
68,287 19.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.1 50 0.1800 0.16 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.24"

1.3 166 0.1900 2.18 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 146 0.1800 2.12 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.4 68 0.1500 2.71 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

7.9 430 Total
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Subcatchment B1: SUB-B1

Runoff

Hydrograph
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Type III 24-hr

25YR Rainfall=6.56"

Runoff Area=353,272 sf

Runoff Volume=113,287 cf

Runoff Depth=3.85"

Flow Length=430'

Tc=7.9 min

CN=WQ

32.47 cfs
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Summary for Subcatchment B2: SUB-B2

Runoff = 41.24 cfs @ 12.11 hrs,  Volume= 144,408 cf,  Depth= 4.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

6,942 61 >75% Grass cover, Good, HSG B
253,877 74 >75% Grass cover, Good, HSG C
14,937 70 Woods, Good, HSG C
2,275 89 Gravel roads, HSG C

* 36,663 98 Sports Fields w/underdrains, HSG B
* 78,217 98 Sports Fields w/underdrains, HSG C

392,911 Weighted Average
278,031 70.76% Pervious Area
114,880 29.24% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.1 50 0.1800 0.16 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.24"

1.3 166 0.1900 2.18 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 146 0.1800 2.12 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.4 68 0.1500 2.71 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

7.9 430 Total
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Subcatchment B2: SUB-B2

Runoff
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Type III 24-hr

25YR Rainfall=6.56"

Runoff Area=392,911 sf

Runoff Volume=144,408 cf

Runoff Depth=4.41"

Flow Length=430'

Tc=7.9 min

CN=WQ

41.24 cfs

REVISED 10-15-21



Type III 24-hr  25YR Rainfall=6.56"HydroCAD-EX
  Printed  10/28/2021Prepared by Weston & Sampson

Page 45HydroCAD® 10.10-5a  s/n 00455  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment C1: SUB-C1

Runoff = 10.74 cfs @ 12.16 hrs,  Volume= 40,408 cf,  Depth= 3.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

147,538 70 Woods, Good, HSG C
697 74 >75% Grass cover, Good, HSG C
371 89 Gravel roads, HSG C

148,606 Weighted Average
148,606 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.0 50 0.0800 0.12 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.24"

4.8 454 0.1000 1.58 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

11.8 504 Total

Subcatchment C1: SUB-C1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25YR Rainfall=6.56"

Runoff Area=148,606 sf

Runoff Volume=40,408 cf

Runoff Depth=3.26"

Flow Length=504'

Tc=11.8 min

CN=WQ

10.74 cfs
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Summary for Pond A: POI-A

Inflow Area = 396,512 sf, 38.07% Impervious,  Inflow Depth = 4.33"    for  25YR event
Inflow = 35.29 cfs @ 12.20 hrs,  Volume= 142,911 cf
Primary = 35.29 cfs @ 12.20 hrs,  Volume= 142,911 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond A: POI-A

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=396,512 sf
35.29 cfs

35.29 cfs
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Summary for Pond B: POI-B

Inflow Area = 746,183 sf, 24.55% Impervious,  Inflow Depth = 4.14"    for  25YR event
Inflow = 43.99 cfs @ 12.11 hrs,  Volume= 257,690 cf
Primary = 43.99 cfs @ 12.11 hrs,  Volume= 257,690 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond B: POI-B

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=746,183 sf
43.99 cfs

43.99 cfs
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Summary for Pond B-1: B-1

Inflow Area = 396,512 sf, 38.07% Impervious,  Inflow Depth = 4.45"    for  25YR event
Inflow = 36.43 cfs @ 12.16 hrs,  Volume= 147,078 cf
Outflow = 35.29 cfs @ 12.20 hrs,  Volume= 142,911 cf,  Atten= 3%,  Lag= 2.3 min
Primary = 35.29 cfs @ 12.20 hrs,  Volume= 142,911 cf
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 100.39' @ 12.19 hrs   Surf.Area= 5,306 sf   Storage= 8,766 cf

Plug-Flow detention time= 36.2 min calculated for 142,891 cf (97% of inflow)
Center-of-Mass det. time= 19.0 min ( 808.4 - 789.4 )

Volume Invert Avail.Storage Storage Description

#1 95.00' 16,480 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

95.00 10 0 0
96.00 200 105 105
97.00 570 385 490
98.00 1,120 845 1,335
99.00 2,790 1,955 3,290

100.00 4,410 3,600 6,890
101.00 6,730 5,570 12,460
101.50 9,350 4,020 16,480

Device Routing     Invert Outlet Devices

#1 Primary 99.29' 36.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Secondary 101.10' 34.0' long  x 13.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.60  2.64  2.70  2.66  2.65  2.66  2.65  2.63   

Primary OutFlow  Max=35.04 cfs @ 12.20 hrs  HW=100.38'  TW=99.33'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 35.04 cfs @ 4.96 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=95.00'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond B-1: B-1

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=396,512 sf

Peak Elev=100.39'

Storage=8,766 cf

36.43 cfs

35.29 cfs

35.29 cfs

0.00 cfs
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Summary for Pond BF: EX FIELD DRAINS

Inflow Area = 392,911 sf, 29.24% Impervious,  Inflow Depth = 4.41"    for  25YR event
Inflow = 41.24 cfs @ 12.11 hrs,  Volume= 144,408 cf
Outflow = 17.22 cfs @ 12.36 hrs,  Volume= 144,402 cf,  Atten= 58%,  Lag= 15.1 min
Primary = 12.22 cfs @ 12.36 hrs,  Volume= 141,852 cf
Secondary = 5.00 cfs @ 12.36 hrs,  Volume= 2,550 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 103.53' @ 12.36 hrs   Surf.Area= 112,476 sf   Storage= 25,312 cf

Plug-Flow detention time= 9.9 min calculated for 144,382 cf (100% of inflow)
Center-of-Mass det. time= 9.9 min ( 802.8 - 792.9 )

Volume Invert Avail.Storage Storage Description

#1 102.17' 31,004 cf Custom Stage Data (Prismatic) Listed below (Recalc)
103,348 cf Overall  x 30.0% Voids

#2 98.00' 63 cf 4.00'D x 5.00'H Vertical Cone/Cylinder

31,067 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

102.17 0 0 0
102.42 19,751 2,469 2,469
102.67 44,528 8,035 10,504
102.92 70,438 14,371 24,875
103.17 96,562 20,875 45,750
103.27 105,116 10,084 55,833
103.50 112,463 25,022 80,855
103.70 112,463 22,493 103,348

Device Routing     Invert Outlet Devices

#1 Primary 98.50' 30.0"  Round Culvert   
L= 160.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 98.50' / 97.91'   S= 0.0037 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 4.91 sf   

#2 Device 1 98.50' 10.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 100.00' 12.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Secondary 103.50' 370.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=12.22 cfs @ 12.36 hrs  HW=103.53'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 12.22 cfs of 41.86 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 5.64 cfs @ 10.34 fps)
3=Orifice/Grate  (Orifice Controls 6.58 cfs @ 8.38 fps)

Secondary OutFlow  Max=4.99 cfs @ 12.36 hrs  HW=103.53'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  (Weir Controls 4.99 cfs @ 0.46 fps)
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Pond BF: EX FIELD DRAINS

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=392,911 sf

Peak Elev=103.53'

Storage=25,312 cf

41.24 cfs

17.22 cfs

12.22 cfs

5.00 cfs
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Summary for Pond C: POI-C

Inflow Area = 148,606 sf, 0.00% Impervious,  Inflow Depth = 3.26"    for  25YR event
Inflow = 10.74 cfs @ 12.16 hrs,  Volume= 40,408 cf
Primary = 10.74 cfs @ 12.16 hrs,  Volume= 40,408 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond C: POI-C

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=148,606 sf
10.74 cfs

10.74 cfs
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Summary for Pond EX DMH: EX DMH

Inflow Area = 396,512 sf, 38.07% Impervious,  Inflow Depth = 4.33"    for  25YR event
Inflow = 35.29 cfs @ 12.20 hrs,  Volume= 142,911 cf
Outflow = 35.29 cfs @ 12.20 hrs,  Volume= 142,911 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 35.29 cfs @ 12.20 hrs,  Volume= 142,911 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 99.34' @ 12.20 hrs

Device Routing     Invert Outlet Devices

#1 Primary 93.97' 24.0"  Round Culvert   
L= 70.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 93.97' / 93.53'   S= 0.0063 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

Primary OutFlow  Max=35.23 cfs @ 12.20 hrs  HW=99.33'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 35.23 cfs @ 11.21 fps)

Pond EX DMH: EX DMH

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=396,512 sf

Peak Elev=99.34'

24.0"

Round Culvert

n=0.012

L=70.0'

S=0.0063 '/'

35.29 cfs

35.29 cfs
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=396,512 sf   38.07% Impervious   Runoff Depth=6.16"Subcatchment A1: SUB-A1
   Flow Length=901'   Tc=11.8 min   CN=WQ   Runoff=50.54 cfs  203,422 cf

Runoff Area=353,272 sf   19.33% Impervious   Runoff Depth=5.48"Subcatchment B1: SUB-B1
   Flow Length=430'   Tc=7.9 min   CN=WQ   Runoff=46.46 cfs  161,349 cf

Runoff Area=392,911 sf   29.24% Impervious   Runoff Depth=6.14"Subcatchment B2: SUB-B2
   Flow Length=430'   Tc=7.9 min   CN=WQ   Runoff=57.35 cfs  200,947 cf

Runoff Area=148,606 sf   0.00% Impervious   Runoff Depth=4.86"Subcatchment C1: SUB-C1
   Flow Length=504'   Tc=11.8 min   CN=WQ   Runoff=16.07 cfs  60,202 cf

   Inflow=67.85 cfs  199,255 cfPond A: POI-A
   Primary=67.85 cfs  199,255 cf

   Inflow=85.15 cfs  362,290 cfPond B: POI-B
   Primary=85.15 cfs  362,290 cf

Peak Elev=101.44'  Storage=15,957 cf   Inflow=50.54 cfs  203,422 cfPond B-1: B-1
   Primary=49.93 cfs  188,761 cf   Secondary=17.97 cfs  10,494 cf   Outflow=67.85 cfs  199,255 cf

Peak Elev=103.61'  Storage=27,875 cf   Inflow=57.35 cfs  200,947 cfPond BF: EX FIELD DRAINS
   Primary=12.35 cfs  176,318 cf   Secondary=33.92 cfs  24,623 cf   Outflow=46.27 cfs  200,941 cf

   Inflow=16.07 cfs  60,202 cfPond C: POI-C
   Primary=16.07 cfs  60,202 cf

Peak Elev=103.15'   Inflow=49.93 cfs  188,761 cfPond EX DMH: EX DMH
24.0"  Round Culvert  n=0.012  L=70.0'  S=0.0063 '/'   Outflow=49.93 cfs  188,761 cf

Total Runoff Area = 1,291,301 sf   Runoff Volume = 625,920 cf   Average Runoff Depth = 5.82"
74.12% Pervious = 957,168 sf     25.88% Impervious = 334,133 sf
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Summary for Subcatchment A1: SUB-A1

Runoff = 50.54 cfs @ 12.16 hrs,  Volume= 203,422 cf,  Depth= 6.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

* 2,086 98 Impervious, HSG A
* 21,587 98 Impervious, HSG B
* 127,293 98 Impervious, HSG C

6,610 39 >75% Grass cover, Good, HSG A
1,891 61 >75% Grass cover, Good, HSG B

90,946 74 >75% Grass cover, Good, HSG C
141,387 70 Woods, Good, HSG C

4,712 55 Woods, Good, HSG B

396,512 Weighted Average
245,546 61.93% Pervious Area
150,966 38.07% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.2 30 0.3400 0.42 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.24"

2.3 20 0.2000 0.14 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.24"

0.7 112 0.2700 2.60 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.3 380 0.1600 2.80 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

3.6 259 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.7 100 0.0400 1.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

11.8 901 Total
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Subcatchment A1: SUB-A1

Runoff

Hydrograph
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Type III 24-hr

100YR Rainfall=8.45"

Runoff Area=396,512 sf

Runoff Volume=203,422 cf

Runoff Depth=6.16"

Flow Length=901'

Tc=11.8 min

CN=WQ

50.54 cfs
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Summary for Subcatchment B1: SUB-B1

Runoff = 46.46 cfs @ 12.11 hrs,  Volume= 161,349 cf,  Depth= 5.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

5,355 39 >75% Grass cover, Good, HSG A
* 1,040 98 Impervious, HSG A

716 30 Woods, Good, HSG A
59,756 61 >75% Grass cover, Good, HSG B

* 29,073 98 Impervious, HSG B
16,401 85 Gravel roads, HSG B

788 55 Woods, Good, HSG B
47,801 74 >75% Grass cover, Good, HSG C

142,347 70 Woods, Good, HSG C
* 38,174 98 Impervious, HSG C

11,821 89 Gravel roads, HSG C

353,272 Weighted Average
284,985 80.67% Pervious Area
68,287 19.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.1 50 0.1800 0.16 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.24"

1.3 166 0.1900 2.18 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 146 0.1800 2.12 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.4 68 0.1500 2.71 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

7.9 430 Total
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Subcatchment B1: SUB-B1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

52

50

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Type III 24-hr

100YR Rainfall=8.45"

Runoff Area=353,272 sf

Runoff Volume=161,349 cf

Runoff Depth=5.48"

Flow Length=430'

Tc=7.9 min

CN=WQ

46.46 cfs
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Summary for Subcatchment B2: SUB-B2

Runoff = 57.35 cfs @ 12.11 hrs,  Volume= 200,947 cf,  Depth= 6.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

6,942 61 >75% Grass cover, Good, HSG B
253,877 74 >75% Grass cover, Good, HSG C
14,937 70 Woods, Good, HSG C
2,275 89 Gravel roads, HSG C

* 36,663 98 Sports Fields w/underdrains, HSG B
* 78,217 98 Sports Fields w/underdrains, HSG C

392,911 Weighted Average
278,031 70.76% Pervious Area
114,880 29.24% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.1 50 0.1800 0.16 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.24"

1.3 166 0.1900 2.18 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 146 0.1800 2.12 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.4 68 0.1500 2.71 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

7.9 430 Total
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Subcatchment B2: SUB-B2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100YR Rainfall=8.45"

Runoff Area=392,911 sf

Runoff Volume=200,947 cf

Runoff Depth=6.14"

Flow Length=430'

Tc=7.9 min

CN=WQ

57.35 cfs

REVISED 10-15-21



Type III 24-hr  100YR Rainfall=8.45"HydroCAD-EX
  Printed  10/28/2021Prepared by Weston & Sampson

Page 61HydroCAD® 10.10-5a  s/n 00455  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment C1: SUB-C1

Runoff = 16.07 cfs @ 12.16 hrs,  Volume= 60,202 cf,  Depth= 4.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

147,538 70 Woods, Good, HSG C
697 74 >75% Grass cover, Good, HSG C
371 89 Gravel roads, HSG C

148,606 Weighted Average
148,606 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.0 50 0.0800 0.12 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.24"

4.8 454 0.1000 1.58 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

11.8 504 Total

Subcatchment C1: SUB-C1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100YR Rainfall=8.45"

Runoff Area=148,606 sf

Runoff Volume=60,202 cf

Runoff Depth=4.86"

Flow Length=504'

Tc=11.8 min

CN=WQ

16.07 cfs
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Summary for Pond A: POI-A

Inflow Area = 396,512 sf, 38.07% Impervious,  Inflow Depth = 6.03"    for  100YR event
Inflow = 67.85 cfs @ 12.23 hrs,  Volume= 199,255 cf
Primary = 67.85 cfs @ 12.23 hrs,  Volume= 199,255 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond A: POI-A

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=396,512 sf
67.85 cfs

67.85 cfs
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Summary for Pond B: POI-B

Inflow Area = 746,183 sf, 24.55% Impervious,  Inflow Depth = 5.83"    for  100YR event
Inflow = 85.15 cfs @ 12.17 hrs,  Volume= 362,290 cf
Primary = 85.15 cfs @ 12.17 hrs,  Volume= 362,290 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond B: POI-B

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=746,183 sf
85.15 cfs

85.15 cfs
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Summary for Pond B-1: B-1

Inflow Area = 396,512 sf, 38.07% Impervious,  Inflow Depth = 6.16"    for  100YR event
Inflow = 50.54 cfs @ 12.16 hrs,  Volume= 203,422 cf
Outflow = 67.85 cfs @ 12.23 hrs,  Volume= 199,255 cf,  Atten= 0%,  Lag= 4.3 min
Primary = 49.93 cfs @ 12.23 hrs,  Volume= 188,761 cf
Secondary = 17.97 cfs @ 12.24 hrs,  Volume= 10,494 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 101.44' @ 12.24 hrs   Surf.Area= 9,052 sf   Storage= 15,957 cf

Plug-Flow detention time= 29.0 min calculated for 199,227 cf (98% of inflow)
Center-of-Mass det. time= 16.2 min ( 801.3 - 785.1 )

Volume Invert Avail.Storage Storage Description

#1 95.00' 16,480 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

95.00 10 0 0
96.00 200 105 105
97.00 570 385 490
98.00 1,120 845 1,335
99.00 2,790 1,955 3,290

100.00 4,410 3,600 6,890
101.00 6,730 5,570 12,460
101.50 9,350 4,020 16,480

Device Routing     Invert Outlet Devices

#1 Primary 99.29' 36.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Secondary 101.10' 34.0' long  x 13.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.60  2.64  2.70  2.66  2.65  2.66  2.65  2.63   

Primary OutFlow  Max=0.00 cfs @ 12.23 hrs  HW=101.44'  TW=103.15'   (Dynamic Tailwater)
1=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=17.92 cfs @ 12.24 hrs  HW=101.44'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 17.92 cfs @ 1.54 fps)
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Pond B-1: B-1

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=396,512 sf

Peak Elev=101.44'

Storage=15,957 cf50.54 cfs

67.85 cfs

49.93 cfs

17.97 cfs
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Summary for Pond BF: EX FIELD DRAINS

Inflow Area = 392,911 sf, 29.24% Impervious,  Inflow Depth = 6.14"    for  100YR event
Inflow = 57.35 cfs @ 12.11 hrs,  Volume= 200,947 cf
Outflow = 46.27 cfs @ 12.18 hrs,  Volume= 200,941 cf,  Atten= 19%,  Lag= 4.1 min
Primary = 12.35 cfs @ 12.18 hrs,  Volume= 176,318 cf
Secondary = 33.92 cfs @ 12.18 hrs,  Volume= 24,623 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 103.61' @ 12.18 hrs   Surf.Area= 112,476 sf   Storage= 27,875 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 9.1 min ( 796.5 - 787.4 )

Volume Invert Avail.Storage Storage Description

#1 102.17' 31,004 cf Custom Stage Data (Prismatic) Listed below (Recalc)
103,348 cf Overall  x 30.0% Voids

#2 98.00' 63 cf 4.00'D x 5.00'H Vertical Cone/Cylinder

31,067 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

102.17 0 0 0
102.42 19,751 2,469 2,469
102.67 44,528 8,035 10,504
102.92 70,438 14,371 24,875
103.17 96,562 20,875 45,750
103.27 105,116 10,084 55,833
103.50 112,463 25,022 80,855
103.70 112,463 22,493 103,348

Device Routing     Invert Outlet Devices

#1 Primary 98.50' 30.0"  Round Culvert   
L= 160.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 98.50' / 97.91'   S= 0.0037 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 4.91 sf   

#2 Device 1 98.50' 10.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 100.00' 12.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Secondary 103.50' 370.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=12.35 cfs @ 12.18 hrs  HW=103.61'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 12.35 cfs of 42.37 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 5.69 cfs @ 10.43 fps)
3=Orifice/Grate  (Orifice Controls 6.66 cfs @ 8.48 fps)

Secondary OutFlow  Max=33.84 cfs @ 12.18 hrs  HW=103.61'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  (Weir Controls 33.84 cfs @ 0.87 fps)
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Pond BF: EX FIELD DRAINS

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=392,911 sf

Peak Elev=103.61'

Storage=27,875 cf

57.35 cfs

46.27 cfs

12.35 cfs

33.92 cfs
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Summary for Pond C: POI-C

Inflow Area = 148,606 sf, 0.00% Impervious,  Inflow Depth = 4.86"    for  100YR event
Inflow = 16.07 cfs @ 12.16 hrs,  Volume= 60,202 cf
Primary = 16.07 cfs @ 12.16 hrs,  Volume= 60,202 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond C: POI-C

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=148,606 sf
16.07 cfs

16.07 cfs
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Summary for Pond EX DMH: EX DMH

Inflow Area = 396,512 sf, 38.07% Impervious,  Inflow Depth = 5.71"    for  100YR event
Inflow = 49.93 cfs @ 12.23 hrs,  Volume= 188,761 cf
Outflow = 49.93 cfs @ 12.23 hrs,  Volume= 188,761 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 49.93 cfs @ 12.23 hrs,  Volume= 188,761 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 103.15' @ 12.23 hrs

Device Routing     Invert Outlet Devices

#1 Primary 93.97' 24.0"  Round Culvert   
L= 70.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 93.97' / 93.53'   S= 0.0063 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

Primary OutFlow  Max=49.93 cfs @ 12.23 hrs  HW=103.15'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 49.93 cfs @ 15.89 fps)

Pond EX DMH: EX DMH

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=396,512 sf

Peak Elev=103.15'

24.0"

Round Culvert

n=0.012

L=70.0'

S=0.0063 '/'

49.93 cfs

49.93 cfs
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

7,454 39 >75% Grass cover, Good, HSG A  (A2, A3, A4, B1)

62,041 61 >75% Grass cover, Good, HSG B  (A3, A4, B1, B2, B3)

366,088 74 >75% Grass cover, Good, HSG C  (A1, A3, B1, B2, B3, C1)

110,500 98 Future Impervious, HSG C  (B3)

5,492 98 Impervious, HSG A  (A2, A4, B3)

109,438 98 Impervious, HSG B  (A4, B2, B3)

163,918 98 Impervious, HSG C  (A1, B2)

2,456 98 Paved roads w/curbs & sewers, HSG A  (A3)

5,705 98 Paved roads w/curbs & sewers, HSG B  (A3)

53,335 98 Paved roads w/curbs & sewers, HSG C  (A3, B3)

405 30 Woods, Good, HSG A  (B1)

629 55 Woods, Good, HSG B  (B1)

403,840 70 Woods, Good, HSG C  (A1, B1, B2, B3, C1)

1,291,301 80 TOTAL AREA
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Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

15,807 HSG A A2, A3, A4, B1, B3

177,813 HSG B A3, A4, B1, B2, B3

1,097,681 HSG C A1, A3, B1, B2, B3, C1

0 HSG D

0 Other

1,291,301 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(sq-ft)

HSG-B

(sq-ft)

HSG-C

(sq-ft)

HSG-D

(sq-ft)

Other

(sq-ft)

Total

(sq-ft)

Ground

Cover

7,454 62,041 366,088 0 0 435,583 >75% Grass 

cover, Good

0 0 110,500 0 0 110,500 Future 

Impervious

5,492 109,438 163,918 0 0 278,848 Impervious

2,456 5,705 53,335 0 0 61,496 Paved roads 

w/curbs & 

sewers

405 629 403,840 0 0 404,874 Woods, Good

15,807 177,813 1,097,681 0 0 1,291,301 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Width

(inches)

Diam/Height

(inches)

Inside-Fill

(inches)

1 B-1 94.25 94.10 30.0 0.0050 0.012 0.0 24.0 0.0

2 DMH-18 93.97 93.53 70.0 0.0063 0.012 0.0 24.0 0.0

3 DS-1 94.95 94.53 83.4 0.0050 0.013 0.0 18.0 0.0

4 DS-1 95.05 95.05 26.6 0.0000 0.013 0.0 24.0 0.0

5 IS-2 99.20 99.10 20.2 0.0050 0.013 0.0 18.0 0.0

6 IS-2 99.42 99.20 43.3 0.0051 0.013 0.0 24.0 0.0
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=339,230 sf   36.72% Impervious   Runoff Depth=1.81"Subcatchment A1: SUB-A1
   Flow Length=664'   Tc=10.6 min   CN=WQ   Runoff=12.78 cfs  51,036 cf

Runoff Area=8,531 sf   42.16% Impervious   Runoff Depth=1.32"Subcatchment A2: SUB-A2
   Tc=6.0 min   CN=WQ   Runoff=0.27 cfs  942 cf

Runoff Area=32,387 sf   61.69% Impervious   Runoff Depth=2.21"Subcatchment A3: SUB-A3
   Tc=6.0 min   CN=WQ   Runoff=1.70 cfs  5,965 cf

Runoff Area=3,687 sf   79.55% Impervious   Runoff Depth=2.51"Subcatchment A4: SUB-A4
   Tc=6.0 min   CN=WQ   Runoff=0.22 cfs  770 cf

Runoff Area=195,289 sf   0.00% Impervious   Runoff Depth=0.96"Subcatchment B1: SUB-B1
   Flow Length=430'   Tc=7.9 min   CN=WQ   Runoff=4.33 cfs  15,633 cf

Runoff Area=153,641 sf   54.57% Impervious   Runoff Depth=2.16"Subcatchment B2: SUB-B2
   Tc=6.0 min   CN=WQ   Runoff=8.00 cfs  27,706 cf

Runoff Area=409,930 sf   52.67% Impervious   Runoff Depth=2.15"Subcatchment B3: SUB-B3
   Flow Length=336'   Tc=12.3 min   CN=WQ   Runoff=17.38 cfs  73,337 cf

Runoff Area=148,606 sf   0.00% Impervious   Runoff Depth=0.93"Subcatchment C1: SUB-C1
   Flow Length=504'   Tc=11.8 min   CN=WQ   Runoff=2.78 cfs  11,522 cf

   Inflow=12.45 cfs  54,059 cfPond A: POI-A
   Primary=12.45 cfs  54,059 cf

   Inflow=4.49 cfs  46,555 cfPond B: POI-B
   Primary=4.49 cfs  46,555 cf

Peak Elev=99.49'  Storage=7,389 cf   Inflow=12.78 cfs  51,036 cfPond B-1: B-1
   Primary=11.79 cfs  46,450 cf   Secondary=0.00 cfs  0 cf   Outflow=11.79 cfs  46,450 cf

   Inflow=2.78 cfs  11,522 cfPond C: POI-C
   Primary=2.78 cfs  11,522 cf

Peak Elev=95.74'   Inflow=12.45 cfs  54,059 cfPond DMH-18: DMH-18
24.0"  Round Culvert  n=0.012  L=70.0'  S=0.0063 '/'   Outflow=12.45 cfs  54,059 cf

Peak Elev=96.45'  Storage=1,469 cf   Inflow=1.92 cfs  6,735 cfPond DS-1: DS-1
   Outflow=0.73 cfs  6,667 cf

Peak Elev=100.08'  Storage=40,149 cf   Inflow=23.59 cfs  101,042 cfPond IS-2: IS-2
   Discarded=0.94 cfs  70,121 cf   Primary=3.30 cfs  30,922 cf   Outflow=4.23 cfs  101,042 cf

Total Runoff Area = 1,291,301 sf   Runoff Volume = 186,910 cf   Average Runoff Depth = 1.74"
65.09% Pervious = 840,457 sf     34.91% Impervious = 450,844 sf
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Summary for Subcatchment A1: SUB-A1

Runoff = 12.78 cfs @ 12.15 hrs,  Volume= 51,036 cf,  Depth= 1.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2YR Rainfall=3.37"

Area (sf) CN Description

* 124,581 98 Impervious, HSG C
100,180 74 >75% Grass cover, Good, HSG C
114,469 70 Woods, Good, HSG C

339,230 Weighted Average
214,649 63.28% Pervious Area
124,581 36.72% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.1 50 0.3000 0.20 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.24"

0.7 112 0.2700 2.60 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.8 165 0.2300 3.36 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

3.3 237 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.7 100 0.0400 1.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

10.6 664 Total
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Subcatchment A1: SUB-A1
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Type III 24-hr

2YR Rainfall=3.37"

Runoff Area=339,230 sf

Runoff Volume=51,036 cf

Runoff Depth=1.81"

Flow Length=664'

Tc=10.6 min

CN=WQ

12.78 cfs
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Summary for Subcatchment A2: SUB-A2

Runoff = 0.27 cfs @ 12.08 hrs,  Volume= 942 cf,  Depth= 1.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2YR Rainfall=3.37"

Area (sf) CN Description

4,934 39 >75% Grass cover, Good, HSG A
* 3,597 98 Impervious, HSG A

8,531 Weighted Average
4,934 57.84% Pervious Area
3,597 42.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment A2: SUB-A2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2YR Rainfall=3.37"

Runoff Area=8,531 sf

Runoff Volume=942 cf

Runoff Depth=1.32"

Tc=6.0 min

CN=WQ

0.27 cfs
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Summary for Subcatchment A3: SUB-A3

Runoff = 1.70 cfs @ 12.09 hrs,  Volume= 5,965 cf,  Depth= 2.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2YR Rainfall=3.37"

Area (sf) CN Description

2,456 98 Paved roads w/curbs & sewers, HSG A
1,419 39 >75% Grass cover, Good, HSG A
5,705 98 Paved roads w/curbs & sewers, HSG B
5,886 61 >75% Grass cover, Good, HSG B

11,818 98 Paved roads w/curbs & sewers, HSG C
5,103 74 >75% Grass cover, Good, HSG C

32,387 Weighted Average
12,408 38.31% Pervious Area
19,979 61.69% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment A3: SUB-A3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2YR Rainfall=3.37"

Runoff Area=32,387 sf

Runoff Volume=5,965 cf

Runoff Depth=2.21"

Tc=6.0 min

CN=WQ

1.70 cfs
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Summary for Subcatchment A4: SUB-A4

Runoff = 0.22 cfs @ 12.08 hrs,  Volume= 770 cf,  Depth= 2.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2YR Rainfall=3.37"

Area (sf) CN Description

* 1,761 98 Impervious, HSG A
684 39 >75% Grass cover, Good, HSG A

* 1,172 98 Impervious, HSG B
70 61 >75% Grass cover, Good, HSG B

3,687 Weighted Average
754 20.45% Pervious Area

2,933 79.55% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment A4: SUB-A4

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2YR Rainfall=3.37"

Runoff Area=3,687 sf

Runoff Volume=770 cf

Runoff Depth=2.51"

Tc=6.0 min

CN=WQ

0.22 cfs
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Summary for Subcatchment B1: SUB-B1

Runoff = 4.33 cfs @ 12.12 hrs,  Volume= 15,633 cf,  Depth= 0.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2YR Rainfall=3.37"

Area (sf) CN Description

405 30 Woods, Good, HSG A
417 39 >75% Grass cover, Good, HSG A

11,824 61 >75% Grass cover, Good, HSG B
629 55 Woods, Good, HSG B

126,886 70 Woods, Good, HSG C
55,128 74 >75% Grass cover, Good, HSG C

195,289 Weighted Average
195,289 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.1 50 0.1800 0.16 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.24"

1.3 166 0.1900 2.18 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 146 0.1800 2.12 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.4 68 0.1500 2.71 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

7.9 430 Total

REVISED 10-15-21
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Subcatchment B1: SUB-B1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2YR Rainfall=3.37"

Runoff Area=195,289 sf

Runoff Volume=15,633 cf

Runoff Depth=0.96"

Flow Length=430'

Tc=7.9 min

CN=WQ

4.33 cfs
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Summary for Subcatchment B2: SUB-B2

Runoff = 8.00 cfs @ 12.09 hrs,  Volume= 27,706 cf,  Depth= 2.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2YR Rainfall=3.37"

Area (sf) CN Description

16,826 61 >75% Grass cover, Good, HSG B
* 44,509 98 Impervious, HSG B

52,110 74 >75% Grass cover, Good, HSG C
859 70 Woods, Good, HSG C

* 39,337 98 Impervious, HSG C

153,641 Weighted Average
69,795 45.43% Pervious Area
83,846 54.57% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment B2: SUB-B2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2YR Rainfall=3.37"

Runoff Area=153,641 sf

Runoff Volume=27,706 cf

Runoff Depth=2.16"

Tc=6.0 min

CN=WQ

8.00 cfs
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Summary for Subcatchment B3: SUB-B3

Runoff = 17.38 cfs @ 12.17 hrs,  Volume= 73,337 cf,  Depth= 2.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2YR Rainfall=3.37"

Area (sf) CN Description

27,435 61 >75% Grass cover, Good, HSG B
* 63,757 98 Impervious, HSG B

152,499 74 >75% Grass cover, Good, HSG C
* 110,500 98 Future Impervious, HSG C

14,088 70 Woods, Good, HSG C
41,517 98 Paved roads w/curbs & sewers, HSG C

* 134 98 Impervious, HSG A

409,930 Weighted Average
194,022 47.33% Pervious Area
215,908 52.67% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.3 50 0.0400 0.09 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.24"

1.4 80 0.0370 0.96 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.2 44 0.3400 4.08 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.0 57 0.0200 0.99 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.4 105 0.3400 4.08 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

12.3 336 Total
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Subcatchment B3: SUB-B3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2YR Rainfall=3.37"

Runoff Area=409,930 sf

Runoff Volume=73,337 cf

Runoff Depth=2.15"

Flow Length=336'

Tc=12.3 min

CN=WQ

17.38 cfs
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Summary for Subcatchment C1: SUB-C1

Runoff = 2.78 cfs @ 12.18 hrs,  Volume= 11,522 cf,  Depth= 0.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2YR Rainfall=3.37"

Area (sf) CN Description

147,538 70 Woods, Good, HSG C
1,068 74 >75% Grass cover, Good, HSG C

148,606 Weighted Average
148,606 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.0 50 0.0800 0.12 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.24"

4.8 454 0.1000 1.58 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

11.8 504 Total

Subcatchment C1: SUB-C1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2YR Rainfall=3.37"

Runoff Area=148,606 sf

Runoff Volume=11,522 cf

Runoff Depth=0.93"

Flow Length=504'

Tc=11.8 min

CN=WQ

2.78 cfs
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Summary for Pond A: POI-A

Inflow Area = 383,835 sf, 39.36% Impervious,  Inflow Depth = 1.69"    for  2YR event
Inflow = 12.45 cfs @ 12.19 hrs,  Volume= 54,059 cf
Primary = 12.45 cfs @ 12.19 hrs,  Volume= 54,059 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond A: POI-A

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=383,835 sf
12.45 cfs

12.45 cfs
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Summary for Pond B: POI-B

Inflow Area = 758,860 sf, 39.50% Impervious,  Inflow Depth = 0.74"    for  2YR event
Inflow = 4.49 cfs @ 12.46 hrs,  Volume= 46,555 cf
Primary = 4.49 cfs @ 12.46 hrs,  Volume= 46,555 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond B: POI-B

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=758,860 sf
4.49 cfs

4.49 cfs
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Summary for Pond B-1: B-1

Inflow Area = 339,230 sf, 36.72% Impervious,  Inflow Depth = 1.81"    for  2YR event
Inflow = 12.78 cfs @ 12.15 hrs,  Volume= 51,036 cf
Outflow = 11.79 cfs @ 12.19 hrs,  Volume= 46,450 cf,  Atten= 8%,  Lag= 2.9 min
Primary = 11.79 cfs @ 12.19 hrs,  Volume= 46,450 cf
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 99.49' @ 12.19 hrs   Surf.Area= 5,418 sf   Storage= 7,389 cf

Plug-Flow detention time= 87.5 min calculated for 46,450 cf (91% of inflow)
Center-of-Mass det. time= 40.7 min ( 840.0 - 799.3 )

Volume Invert Avail.Storage Storage Description

#1 96.00' 18,084 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

96.00 247 0 0
97.00 624 436 436
98.00 2,090 1,357 1,793
99.00 4,342 3,216 5,009

100.00 6,547 5,445 10,453
101.00 8,715 7,631 18,084

Device Routing     Invert Outlet Devices

#1 Primary 94.25' 24.0"  Round Culvert   
L= 30.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 94.25' / 94.10'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

#2 Device 1 98.90' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 100.90' 34.0' long  x 13.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.60  2.64  2.70  2.66  2.65  2.66  2.65  2.63   

Primary OutFlow  Max=11.78 cfs @ 12.19 hrs  HW=99.49'  TW=95.74'   (Dynamic Tailwater)
1=Culvert  (Passes 11.78 cfs of 36.59 cfs potential flow)

2=Orifice/Grate  (Weir Controls 11.78 cfs @ 2.51 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=96.00'  TW=0.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond B-1: B-1

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=339,230 sf

Peak Elev=99.49'

Storage=7,389 cf

12.78 cfs

11.79 cfs

11.79 cfs

0.00 cfs
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Summary for Pond C: POI-C

Inflow Area = 148,606 sf, 0.00% Impervious,  Inflow Depth = 0.93"    for  2YR event
Inflow = 2.78 cfs @ 12.18 hrs,  Volume= 11,522 cf
Primary = 2.78 cfs @ 12.18 hrs,  Volume= 11,522 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond C: POI-C

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=148,606 sf
2.78 cfs

2.78 cfs
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Summary for Pond DMH-18: DMH-18

Inflow Area = 383,835 sf, 39.36% Impervious,  Inflow Depth = 1.69"    for  2YR event
Inflow = 12.45 cfs @ 12.19 hrs,  Volume= 54,059 cf
Outflow = 12.45 cfs @ 12.19 hrs,  Volume= 54,059 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 12.45 cfs @ 12.19 hrs,  Volume= 54,059 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 95.74' @ 12.19 hrs

Device Routing     Invert Outlet Devices

#1 Primary 93.97' 24.0"  Round Culvert   
L= 70.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 93.97' / 93.53'   S= 0.0063 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

Primary OutFlow  Max=12.44 cfs @ 12.19 hrs  HW=95.74'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 12.44 cfs @ 5.61 fps)

Pond DMH-18: DMH-18

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=383,835 sf

Peak Elev=95.74'

24.0"

Round Culvert

n=0.012

L=70.0'

S=0.0063 '/'

12.45 cfs

12.45 cfs
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Summary for Pond DS-1: DS-1

Inflow Area = 36,074 sf, 63.51% Impervious,  Inflow Depth = 2.24"    for  2YR event
Inflow = 1.92 cfs @ 12.09 hrs,  Volume= 6,735 cf
Outflow = 0.73 cfs @ 12.50 hrs,  Volume= 6,667 cf,  Atten= 62%,  Lag= 24.8 min
Primary = 0.73 cfs @ 12.50 hrs,  Volume= 6,667 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 96.45' @ 12.36 hrs   Surf.Area= 1,598 sf   Storage= 1,469 cf

Plug-Flow detention time= 41.0 min calculated for 6,666 cf (99% of inflow)
Center-of-Mass det. time= 34.7 min ( 803.4 - 768.7 )

Volume Invert Avail.Storage Storage Description

#1A 94.95' 2,292 cf 22.75'W x 70.23'L x 5.50'H Field A
8,788 cf Overall - 3,058 cf Embedded = 5,729 cf  x 40.0% Voids

#2A 95.70' 3,058 cf ADS_StormTech MC-3500 d +Cap  x 27  Inside #1
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
27 Chambers in 3 Rows
Cap Storage= +14.9 cf x 2 x 3 rows = 89.4 cf

5,350 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 94.95' 18.0"  Round Culvert   
L= 83.4'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 94.95' / 94.53'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 94.95' 5.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 99.70' 5.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Device 2 95.05' 24.0"  Round Culvert   

L= 26.6'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 95.05' / 95.05'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=0.73 cfs @ 12.50 hrs  HW=96.39'  TW=95.14'   (Dynamic Tailwater)
1=Culvert  (Passes 0.73 cfs of 5.48 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.73 cfs @ 5.34 fps)
4=Culvert  (Passes 0.73 cfs of 5.15 cfs potential flow)

3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

REVISED 10-15-21



Type III 24-hr  2YR Rainfall=3.37"HydroCAD-PR
  Printed  10/29/2021Prepared by Weston & Sampson

Page 25HydroCAD® 10.10-5a  s/n 00455  © 2020 HydroCAD Software Solutions LLC

Pond DS-1: DS-1 - Chamber Wizard Field A

Chamber Model = ADS_StormTech MC-3500 d +Cap (ADS StormTech® MC-3500 d rev 03/14 with Cap 

volume)

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf

Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

Cap Storage= +14.9 cf x 2 x 3 rows = 89.4 cf

77.0" Wide + 9.0" Spacing = 86.0" C-C Row Spacing

9 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 68.23' Row Length +12.0" End Stone x 2 = 70.23' 

Base Length

3 Rows x 77.0" Wide + 9.0" Spacing x 2 + 12.0" Side Stone x 2 = 22.75' Base Width

9.0" Stone Base + 45.0" Chamber Height + 12.0" Stone Cover = 5.50' Field Height

27 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 3 Rows = 3,058.1 cf Chamber Storage

8,787.5 cf Field - 3,058.1 cf Chambers = 5,729.4 cf Stone x 40.0% Voids = 2,291.8 cf Stone Storage

Chamber Storage + Stone Storage = 5,349.9 cf = 0.123 af

Overall Storage Efficiency = 60.9%

Overall System Size = 70.23' x 22.75' x 5.50'

27 Chambers

325.5 cy Field

212.2 cy Stone
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Pond DS-1: DS-1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=36,074 sf

Peak Elev=96.45'

Storage=1,469 cf

1.92 cfs

0.73 cfs
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Summary for Pond IS-2: IS-2

Inflow Area = 563,571 sf, 53.19% Impervious,  Inflow Depth = 2.15"    for  2YR event
Inflow = 23.59 cfs @ 12.14 hrs,  Volume= 101,042 cf
Outflow = 4.23 cfs @ 12.72 hrs,  Volume= 101,042 cf,  Atten= 82%,  Lag= 35.2 min
Discarded = 0.94 cfs @ 10.73 hrs,  Volume= 70,121 cf
Primary = 3.30 cfs @ 12.72 hrs,  Volume= 30,922 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 100.08' @ 12.72 hrs   Surf.Area= 39,665 sf   Storage= 40,149 cf

Plug-Flow detention time= 193.4 min calculated for 101,028 cf (100% of inflow)
Center-of-Mass det. time= 193.4 min ( 977.3 - 783.9 )

Volume Invert Avail.Storage Storage Description

#1A 98.50' 50,056 cf 166.08'W x 220.80'L x 5.50'H Field A
201,692 cf Overall - 76,552 cf Embedded = 125,139 cf  x 40.0% Voids

#2A 99.25' 76,552 cf ADS_StormTech MC-3500 d +Cap  x 690  Inside #1
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
690 Chambers in 23 Rows
Cap Storage= +14.9 cf x 2 x 23 rows = 685.4 cf

#3B 98.50' 4,276 cf 15.58'W x 192.12'L x 5.50'H Field B
16,466 cf Overall - 5,777 cf Embedded = 10,689 cf  x 40.0% Voids

#4B 99.25' 5,777 cf ADS_StormTech MC-3500 d +Cap  x 52  Inside #3
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
52 Chambers in 2 Rows
Cap Storage= +14.9 cf x 2 x 2 rows = 59.6 cf

136,661 cf Total Available Storage

     Storage Group A created with Chamber Wizard
     Storage Group B created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 98.50' 1.020 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
#2 Primary 99.20' 18.0"  Round Culvert X 2.00   

L= 20.2'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 99.20' / 99.10'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#3 Device 2 98.50' HydroCAD-PR IS-2 Stage-Discharge Table   
Elev.  (feet)  98.50  98.70  98.90  99.10  99.30  99.50  99.70  99.90  
100.10  100.30  100.50  100.70  100.90  101.10  101.30  101.50  
101.70  101.90  102.10  102.30  102.50  102.70  102.90  103.10  
103.30  103.50  103.70  103.90   
Disch. (cfs)  0.000  0.000  0.000  0.000  0.000  0.000  0.540  1.880  
3.490  4.590  5.490  6.260  6.940  7.570  8.140  8.680  9.190  9.660  
10.120  10.560  10.980  14.280  19.910  26.980  35.170  43.390  
44.680  45.940   

#4 Device 3 99.42' 24.0"  Round Culvert X 2.00   
L= 43.3'   CPP, mitered to conform to fill,  Ke= 0.700   
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Inlet / Outlet Invert= 99.42' / 99.20'   S= 0.0051 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.94 cfs @ 10.73 hrs  HW=98.56'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.94 cfs)

Primary OutFlow  Max=3.30 cfs @ 12.72 hrs  HW=100.08'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Passes 3.30 cfs of 4.43 cfs potential flow)

3=HydroCAD-PR IS-2 Stage-Discharge Table  (Custom Controls 3.30 cfs)
4=Culvert  (Passes 3.30 cfs of 3.55 cfs potential flow)
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Pond IS-2: IS-2 - Chamber Wizard Field A

Chamber Model = ADS_StormTech MC-3500 d +Cap (ADS StormTech® MC-3500 d rev 03/14 with Cap 

volume)

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf

Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

Cap Storage= +14.9 cf x 2 x 23 rows = 685.4 cf

77.0" Wide + 9.0" Spacing = 86.0" C-C Row Spacing

30 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 218.80' Row Length +12.0" End Stone x 2 = 

220.80' Base Length

23 Rows x 77.0" Wide + 9.0" Spacing x 22 + 12.0" Side Stone x 2 = 166.08' Base Width

9.0" Stone Base + 45.0" Chamber Height + 12.0" Stone Cover = 5.50' Field Height

690 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 23 Rows = 76,552.2 cf Chamber Storage

201,691.6 cf Field - 76,552.2 cf Chambers = 125,139.4 cf Stone x 40.0% Voids = 50,055.7 cf Stone 

Storage

Chamber Storage + Stone Storage = 126,608.0 cf = 2.907 af

Overall Storage Efficiency = 62.8%

Overall System Size = 220.80' x 166.08' x 5.50'

690 Chambers

7,470.1 cy Field

4,634.8 cy Stone
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Pond IS-2: IS-2 - Chamber Wizard Field B

Chamber Model = ADS_StormTech MC-3500 d +Cap (ADS StormTech® MC-3500 d rev 03/14 with Cap 

volume)

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf

Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

Cap Storage= +14.9 cf x 2 x 2 rows = 59.6 cf

77.0" Wide + 9.0" Spacing = 86.0" C-C Row Spacing

26 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 190.12' Row Length +12.0" End Stone x 2 = 

192.12' Base Length

2 Rows x 77.0" Wide + 9.0" Spacing x 1 + 12.0" Side Stone x 2 = 15.58' Base Width

9.0" Stone Base + 45.0" Chamber Height + 12.0" Stone Cover = 5.50' Field Height

52 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 2 Rows = 5,777.1 cf Chamber Storage

16,466.3 cf Field - 5,777.1 cf Chambers = 10,689.2 cf Stone x 40.0% Voids = 4,275.7 cf Stone Storage

Chamber Storage + Stone Storage = 10,052.8 cf = 0.231 af

Overall Storage Efficiency = 61.1%

Overall System Size = 192.12' x 15.58' x 5.50'

52 Chambers

609.9 cy Field

395.9 cy Stone
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Pond IS-2: IS-2

Inflow
Outflow
Discarded
Primary

Hydrograph
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Inflow Area=563,571 sf

Peak Elev=100.08'

Storage=40,149 cf

23.59 cfs

4.23 cfs

0.94 cfs

3.30 cfs
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=339,230 sf   36.72% Impervious   Runoff Depth=3.42"Subcatchment A1: SUB-A1
   Flow Length=664'   Tc=10.6 min   CN=WQ   Runoff=24.84 cfs  96,618 cf

Runoff Area=8,531 sf   42.16% Impervious   Runoff Depth=2.30"Subcatchment A2: SUB-A2
   Tc=6.0 min   CN=WQ   Runoff=0.43 cfs  1,638 cf

Runoff Area=32,387 sf   61.69% Impervious   Runoff Depth=3.85"Subcatchment A3: SUB-A3
   Tc=6.0 min   CN=WQ   Runoff=2.98 cfs  10,400 cf

Runoff Area=3,687 sf   79.55% Impervious   Runoff Depth=4.13"Subcatchment A4: SUB-A4
   Tc=6.0 min   CN=WQ   Runoff=0.35 cfs  1,269 cf

Runoff Area=195,289 sf   0.00% Impervious   Runoff Depth=2.33"Subcatchment B1: SUB-B1
   Flow Length=430'   Tc=7.9 min   CN=WQ   Runoff=11.30 cfs  37,855 cf

Runoff Area=153,641 sf   54.57% Impervious   Runoff Depth=3.86"Subcatchment B2: SUB-B2
   Tc=6.0 min   CN=WQ   Runoff=14.42 cfs  49,372 cf

Runoff Area=409,930 sf   52.67% Impervious   Runoff Depth=3.84"Subcatchment B3: SUB-B3
   Flow Length=336'   Tc=12.3 min   CN=WQ   Runoff=31.49 cfs  131,329 cf

Runoff Area=148,606 sf   0.00% Impervious   Runoff Depth=2.29"Subcatchment C1: SUB-C1
   Flow Length=504'   Tc=11.8 min   CN=WQ   Runoff=7.44 cfs  28,318 cf

   Inflow=20.91 cfs  105,272 cfPond A: POI-A
   Primary=20.91 cfs  105,272 cf

   Inflow=15.41 cfs  135,139 cfPond B: POI-B
   Primary=15.41 cfs  135,139 cf

Peak Elev=100.00'  Storage=10,430 cf   Inflow=24.84 cfs  96,618 cfPond B-1: B-1
   Primary=20.17 cfs  92,032 cf   Secondary=0.00 cfs  0 cf   Outflow=20.17 cfs  92,032 cf

   Inflow=7.44 cfs  28,318 cfPond C: POI-C
   Primary=7.44 cfs  28,318 cf

Peak Elev=96.87'   Inflow=20.91 cfs  105,272 cfPond DMH-18: DMH-18
24.0"  Round Culvert  n=0.012  L=70.0'  S=0.0063 '/'   Outflow=20.91 cfs  105,272 cf

Peak Elev=97.88'  Storage=3,244 cf   Inflow=3.33 cfs  11,670 cfPond DS-1: DS-1
   Outflow=1.02 cfs  11,601 cf

Peak Elev=101.16'  Storage=75,053 cf   Inflow=42.71 cfs  180,701 cfPond IS-2: IS-2
   Discarded=0.94 cfs  83,416 cf   Primary=7.73 cfs  97,285 cf   Outflow=8.67 cfs  180,701 cf

Total Runoff Area = 1,291,301 sf   Runoff Volume = 356,799 cf   Average Runoff Depth = 3.32"
65.09% Pervious = 840,457 sf     34.91% Impervious = 450,844 sf
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Summary for Subcatchment A1: SUB-A1

Runoff = 24.84 cfs @ 12.14 hrs,  Volume= 96,618 cf,  Depth= 3.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10YR Rainfall=5.33"

Area (sf) CN Description

* 124,581 98 Impervious, HSG C
100,180 74 >75% Grass cover, Good, HSG C
114,469 70 Woods, Good, HSG C

339,230 Weighted Average
214,649 63.28% Pervious Area
124,581 36.72% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.1 50 0.3000 0.20 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.24"

0.7 112 0.2700 2.60 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.8 165 0.2300 3.36 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

3.3 237 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.7 100 0.0400 1.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

10.6 664 Total
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Subcatchment A1: SUB-A1

Runoff

Hydrograph
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Type III 24-hr

10YR Rainfall=5.33"

Runoff Area=339,230 sf

Runoff Volume=96,618 cf

Runoff Depth=3.42"

Flow Length=664'

Tc=10.6 min

CN=WQ

24.84 cfs
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Summary for Subcatchment A2: SUB-A2

Runoff = 0.43 cfs @ 12.08 hrs,  Volume= 1,638 cf,  Depth= 2.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10YR Rainfall=5.33"

Area (sf) CN Description

4,934 39 >75% Grass cover, Good, HSG A
* 3,597 98 Impervious, HSG A

8,531 Weighted Average
4,934 57.84% Pervious Area
3,597 42.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment A2: SUB-A2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10YR Rainfall=5.33"

Runoff Area=8,531 sf

Runoff Volume=1,638 cf

Runoff Depth=2.30"

Tc=6.0 min

CN=WQ

0.43 cfs
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Summary for Subcatchment A3: SUB-A3

Runoff = 2.98 cfs @ 12.09 hrs,  Volume= 10,400 cf,  Depth= 3.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10YR Rainfall=5.33"

Area (sf) CN Description

2,456 98 Paved roads w/curbs & sewers, HSG A
1,419 39 >75% Grass cover, Good, HSG A
5,705 98 Paved roads w/curbs & sewers, HSG B
5,886 61 >75% Grass cover, Good, HSG B

11,818 98 Paved roads w/curbs & sewers, HSG C
5,103 74 >75% Grass cover, Good, HSG C

32,387 Weighted Average
12,408 38.31% Pervious Area
19,979 61.69% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment A3: SUB-A3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10YR Rainfall=5.33"

Runoff Area=32,387 sf

Runoff Volume=10,400 cf

Runoff Depth=3.85"

Tc=6.0 min

CN=WQ

2.98 cfs
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Summary for Subcatchment A4: SUB-A4

Runoff = 0.35 cfs @ 12.08 hrs,  Volume= 1,269 cf,  Depth= 4.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10YR Rainfall=5.33"

Area (sf) CN Description

* 1,761 98 Impervious, HSG A
684 39 >75% Grass cover, Good, HSG A

* 1,172 98 Impervious, HSG B
70 61 >75% Grass cover, Good, HSG B

3,687 Weighted Average
754 20.45% Pervious Area

2,933 79.55% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment A4: SUB-A4

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10YR Rainfall=5.33"

Runoff Area=3,687 sf

Runoff Volume=1,269 cf

Runoff Depth=4.13"

Tc=6.0 min

CN=WQ

0.35 cfs
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Summary for Subcatchment B1: SUB-B1

Runoff = 11.30 cfs @ 12.12 hrs,  Volume= 37,855 cf,  Depth= 2.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10YR Rainfall=5.33"

Area (sf) CN Description

405 30 Woods, Good, HSG A
417 39 >75% Grass cover, Good, HSG A

11,824 61 >75% Grass cover, Good, HSG B
629 55 Woods, Good, HSG B

126,886 70 Woods, Good, HSG C
55,128 74 >75% Grass cover, Good, HSG C

195,289 Weighted Average
195,289 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.1 50 0.1800 0.16 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.24"

1.3 166 0.1900 2.18 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 146 0.1800 2.12 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.4 68 0.1500 2.71 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

7.9 430 Total
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Subcatchment B1: SUB-B1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10YR Rainfall=5.33"

Runoff Area=195,289 sf

Runoff Volume=37,855 cf

Runoff Depth=2.33"

Flow Length=430'

Tc=7.9 min

CN=WQ

11.30 cfs
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Summary for Subcatchment B2: SUB-B2

Runoff = 14.42 cfs @ 12.09 hrs,  Volume= 49,372 cf,  Depth= 3.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10YR Rainfall=5.33"

Area (sf) CN Description

16,826 61 >75% Grass cover, Good, HSG B
* 44,509 98 Impervious, HSG B

52,110 74 >75% Grass cover, Good, HSG C
859 70 Woods, Good, HSG C

* 39,337 98 Impervious, HSG C

153,641 Weighted Average
69,795 45.43% Pervious Area
83,846 54.57% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment B2: SUB-B2
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Type III 24-hr

10YR Rainfall=5.33"

Runoff Area=153,641 sf

Runoff Volume=49,372 cf

Runoff Depth=3.86"

Tc=6.0 min

CN=WQ

14.42 cfs
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Summary for Subcatchment B3: SUB-B3

Runoff = 31.49 cfs @ 12.17 hrs,  Volume= 131,329 cf,  Depth= 3.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10YR Rainfall=5.33"

Area (sf) CN Description

27,435 61 >75% Grass cover, Good, HSG B
* 63,757 98 Impervious, HSG B

152,499 74 >75% Grass cover, Good, HSG C
* 110,500 98 Future Impervious, HSG C

14,088 70 Woods, Good, HSG C
41,517 98 Paved roads w/curbs & sewers, HSG C

* 134 98 Impervious, HSG A

409,930 Weighted Average
194,022 47.33% Pervious Area
215,908 52.67% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.3 50 0.0400 0.09 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.24"

1.4 80 0.0370 0.96 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.2 44 0.3400 4.08 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.0 57 0.0200 0.99 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.4 105 0.3400 4.08 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

12.3 336 Total
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Subcatchment B3: SUB-B3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10YR Rainfall=5.33"

Runoff Area=409,930 sf

Runoff Volume=131,329 cf

Runoff Depth=3.84"

Flow Length=336'

Tc=12.3 min

CN=WQ

31.49 cfs
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Summary for Subcatchment C1: SUB-C1

Runoff = 7.44 cfs @ 12.17 hrs,  Volume= 28,318 cf,  Depth= 2.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10YR Rainfall=5.33"

Area (sf) CN Description

147,538 70 Woods, Good, HSG C
1,068 74 >75% Grass cover, Good, HSG C

148,606 Weighted Average
148,606 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.0 50 0.0800 0.12 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.24"

4.8 454 0.1000 1.58 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

11.8 504 Total

Subcatchment C1: SUB-C1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10YR Rainfall=5.33"

Runoff Area=148,606 sf

Runoff Volume=28,318 cf

Runoff Depth=2.29"

Flow Length=504'

Tc=11.8 min

CN=WQ

7.44 cfs
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Summary for Pond A: POI-A

Inflow Area = 383,835 sf, 39.36% Impervious,  Inflow Depth = 3.29"    for  10YR event
Inflow = 20.91 cfs @ 12.23 hrs,  Volume= 105,272 cf
Primary = 20.91 cfs @ 12.23 hrs,  Volume= 105,272 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond A: POI-A

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=383,835 sf
20.91 cfs

20.91 cfs
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Summary for Pond B: POI-B

Inflow Area = 758,860 sf, 39.50% Impervious,  Inflow Depth = 2.14"    for  10YR event
Inflow = 15.41 cfs @ 12.14 hrs,  Volume= 135,139 cf
Primary = 15.41 cfs @ 12.14 hrs,  Volume= 135,139 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond B: POI-B

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=758,860 sf
15.41 cfs

15.41 cfs
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Summary for Pond B-1: B-1

Inflow Area = 339,230 sf, 36.72% Impervious,  Inflow Depth = 3.42"    for  10YR event
Inflow = 24.84 cfs @ 12.14 hrs,  Volume= 96,618 cf
Outflow = 20.17 cfs @ 12.23 hrs,  Volume= 92,032 cf,  Atten= 19%,  Lag= 5.0 min
Primary = 20.17 cfs @ 12.23 hrs,  Volume= 92,032 cf
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 100.00' @ 12.23 hrs   Surf.Area= 6,539 sf   Storage= 10,430 cf

Plug-Flow detention time= 55.5 min calculated for 92,020 cf (95% of inflow)
Center-of-Mass det. time= 28.2 min ( 821.3 - 793.0 )

Volume Invert Avail.Storage Storage Description

#1 96.00' 18,084 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

96.00 247 0 0
97.00 624 436 436
98.00 2,090 1,357 1,793
99.00 4,342 3,216 5,009

100.00 6,547 5,445 10,453
101.00 8,715 7,631 18,084

Device Routing     Invert Outlet Devices

#1 Primary 94.25' 24.0"  Round Culvert   
L= 30.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 94.25' / 94.10'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

#2 Device 1 98.90' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 100.90' 34.0' long  x 13.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.60  2.64  2.70  2.66  2.65  2.66  2.65  2.63   

Primary OutFlow  Max=20.16 cfs @ 12.23 hrs  HW=100.00'  TW=96.87'   (Dynamic Tailwater)
1=Culvert  (Passes 20.16 cfs of 33.45 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 20.16 cfs @ 5.04 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=96.00'  TW=0.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond B-1: B-1

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=339,230 sf

Peak Elev=100.00'

Storage=10,430 cf

24.84 cfs

20.17 cfs

20.17 cfs

0.00 cfs
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Summary for Pond C: POI-C

Inflow Area = 148,606 sf, 0.00% Impervious,  Inflow Depth = 2.29"    for  10YR event
Inflow = 7.44 cfs @ 12.17 hrs,  Volume= 28,318 cf
Primary = 7.44 cfs @ 12.17 hrs,  Volume= 28,318 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond C: POI-C

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=148,606 sf
7.44 cfs

7.44 cfs
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Summary for Pond DMH-18: DMH-18

Inflow Area = 383,835 sf, 39.36% Impervious,  Inflow Depth = 3.29"    for  10YR event
Inflow = 20.91 cfs @ 12.23 hrs,  Volume= 105,272 cf
Outflow = 20.91 cfs @ 12.23 hrs,  Volume= 105,272 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 20.91 cfs @ 12.23 hrs,  Volume= 105,272 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 96.87' @ 12.23 hrs

Device Routing     Invert Outlet Devices

#1 Primary 93.97' 24.0"  Round Culvert   
L= 70.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 93.97' / 93.53'   S= 0.0063 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

Primary OutFlow  Max=20.91 cfs @ 12.23 hrs  HW=96.87'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 20.91 cfs @ 6.66 fps)

Pond DMH-18: DMH-18
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Inflow Area=383,835 sf

Peak Elev=96.87'

24.0"

Round Culvert

n=0.012

L=70.0'

S=0.0063 '/'

20.91 cfs

20.91 cfs
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Summary for Pond DS-1: DS-1

Inflow Area = 36,074 sf, 63.51% Impervious,  Inflow Depth = 3.88"    for  10YR event
Inflow = 3.33 cfs @ 12.09 hrs,  Volume= 11,670 cf
Outflow = 1.02 cfs @ 12.69 hrs,  Volume= 11,601 cf,  Atten= 69%,  Lag= 36.1 min
Primary = 1.02 cfs @ 12.69 hrs,  Volume= 11,601 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 97.88' @ 12.44 hrs   Surf.Area= 1,598 sf   Storage= 3,244 cf

Plug-Flow detention time= 40.4 min calculated for 11,600 cf (99% of inflow)
Center-of-Mass det. time= 36.8 min ( 801.2 - 764.4 )

Volume Invert Avail.Storage Storage Description

#1A 94.95' 2,292 cf 22.75'W x 70.23'L x 5.50'H Field A
8,788 cf Overall - 3,058 cf Embedded = 5,729 cf  x 40.0% Voids

#2A 95.70' 3,058 cf ADS_StormTech MC-3500 d +Cap  x 27  Inside #1
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
27 Chambers in 3 Rows
Cap Storage= +14.9 cf x 2 x 3 rows = 89.4 cf

5,350 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 94.95' 18.0"  Round Culvert   
L= 83.4'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 94.95' / 94.53'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 94.95' 5.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 99.70' 5.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Device 2 95.05' 24.0"  Round Culvert   

L= 26.6'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 95.05' / 95.05'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=1.02 cfs @ 12.69 hrs  HW=97.58'  TW=95.16'   (Dynamic Tailwater)
1=Culvert  (Passes 1.02 cfs of 9.22 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 1.02 cfs @ 7.50 fps)
4=Culvert  (Passes 1.02 cfs of 14.01 cfs potential flow)

3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond DS-1: DS-1 - Chamber Wizard Field A

Chamber Model = ADS_StormTech MC-3500 d +Cap (ADS StormTech® MC-3500 d rev 03/14 with Cap 

volume)

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf

Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

Cap Storage= +14.9 cf x 2 x 3 rows = 89.4 cf

77.0" Wide + 9.0" Spacing = 86.0" C-C Row Spacing

9 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 68.23' Row Length +12.0" End Stone x 2 = 70.23' 

Base Length

3 Rows x 77.0" Wide + 9.0" Spacing x 2 + 12.0" Side Stone x 2 = 22.75' Base Width

9.0" Stone Base + 45.0" Chamber Height + 12.0" Stone Cover = 5.50' Field Height

27 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 3 Rows = 3,058.1 cf Chamber Storage

8,787.5 cf Field - 3,058.1 cf Chambers = 5,729.4 cf Stone x 40.0% Voids = 2,291.8 cf Stone Storage

Chamber Storage + Stone Storage = 5,349.9 cf = 0.123 af

Overall Storage Efficiency = 60.9%

Overall System Size = 70.23' x 22.75' x 5.50'

27 Chambers

325.5 cy Field

212.2 cy Stone
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Pond DS-1: DS-1
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Inflow Area=36,074 sf

Peak Elev=97.88'

Storage=3,244 cf

3.33 cfs

1.02 cfs
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Summary for Pond IS-2: IS-2

Inflow Area = 563,571 sf, 53.19% Impervious,  Inflow Depth = 3.85"    for  10YR event
Inflow = 42.71 cfs @ 12.13 hrs,  Volume= 180,701 cf
Outflow = 8.67 cfs @ 12.66 hrs,  Volume= 180,701 cf,  Atten= 80%,  Lag= 31.6 min
Discarded = 0.94 cfs @ 9.21 hrs,  Volume= 83,416 cf
Primary = 7.73 cfs @ 12.66 hrs,  Volume= 97,285 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 101.16' @ 12.66 hrs   Surf.Area= 39,665 sf   Storage= 75,053 cf

Plug-Flow detention time= 170.3 min calculated for 180,676 cf (100% of inflow)
Center-of-Mass det. time= 170.3 min ( 948.6 - 778.3 )

Volume Invert Avail.Storage Storage Description

#1A 98.50' 50,056 cf 166.08'W x 220.80'L x 5.50'H Field A
201,692 cf Overall - 76,552 cf Embedded = 125,139 cf  x 40.0% Voids

#2A 99.25' 76,552 cf ADS_StormTech MC-3500 d +Cap  x 690  Inside #1
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
690 Chambers in 23 Rows
Cap Storage= +14.9 cf x 2 x 23 rows = 685.4 cf

#3B 98.50' 4,276 cf 15.58'W x 192.12'L x 5.50'H Field B
16,466 cf Overall - 5,777 cf Embedded = 10,689 cf  x 40.0% Voids

#4B 99.25' 5,777 cf ADS_StormTech MC-3500 d +Cap  x 52  Inside #3
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
52 Chambers in 2 Rows
Cap Storage= +14.9 cf x 2 x 2 rows = 59.6 cf

136,661 cf Total Available Storage

     Storage Group A created with Chamber Wizard
     Storage Group B created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 98.50' 1.020 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
#2 Primary 99.20' 18.0"  Round Culvert X 2.00   

L= 20.2'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 99.20' / 99.10'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#3 Device 2 98.50' HydroCAD-PR IS-2 Stage-Discharge Table   
Elev.  (feet)  98.50  98.70  98.90  99.10  99.30  99.50  99.70  99.90  
100.10  100.30  100.50  100.70  100.90  101.10  101.30  101.50  
101.70  101.90  102.10  102.30  102.50  102.70  102.90  103.10  
103.30  103.50  103.70  103.90   
Disch. (cfs)  0.000  0.000  0.000  0.000  0.000  0.000  0.540  1.880  
3.490  4.590  5.490  6.260  6.940  7.570  8.140  8.680  9.190  9.660  
10.120  10.560  10.980  14.280  19.910  26.980  35.170  43.390  
44.680  45.940   

#4 Device 3 99.42' 24.0"  Round Culvert X 2.00   
L= 43.3'   CPP, mitered to conform to fill,  Ke= 0.700   
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Inlet / Outlet Invert= 99.42' / 99.20'   S= 0.0051 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.94 cfs @ 9.21 hrs  HW=98.56'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.94 cfs)

Primary OutFlow  Max=7.73 cfs @ 12.66 hrs  HW=101.16'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Passes 7.73 cfs of 14.51 cfs potential flow)

3=HydroCAD-PR IS-2 Stage-Discharge Table  (Custom Controls 7.73 cfs)
4=Culvert  (Passes 7.73 cfs of 19.21 cfs potential flow)
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Pond IS-2: IS-2 - Chamber Wizard Field A

Chamber Model = ADS_StormTech MC-3500 d +Cap (ADS StormTech® MC-3500 d rev 03/14 with Cap 

volume)

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf

Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

Cap Storage= +14.9 cf x 2 x 23 rows = 685.4 cf

77.0" Wide + 9.0" Spacing = 86.0" C-C Row Spacing

30 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 218.80' Row Length +12.0" End Stone x 2 = 

220.80' Base Length

23 Rows x 77.0" Wide + 9.0" Spacing x 22 + 12.0" Side Stone x 2 = 166.08' Base Width

9.0" Stone Base + 45.0" Chamber Height + 12.0" Stone Cover = 5.50' Field Height

690 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 23 Rows = 76,552.2 cf Chamber Storage

201,691.6 cf Field - 76,552.2 cf Chambers = 125,139.4 cf Stone x 40.0% Voids = 50,055.7 cf Stone 

Storage

Chamber Storage + Stone Storage = 126,608.0 cf = 2.907 af

Overall Storage Efficiency = 62.8%

Overall System Size = 220.80' x 166.08' x 5.50'

690 Chambers

7,470.1 cy Field

4,634.8 cy Stone
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Pond IS-2: IS-2 - Chamber Wizard Field B

Chamber Model = ADS_StormTech MC-3500 d +Cap (ADS StormTech® MC-3500 d rev 03/14 with Cap 

volume)

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf

Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

Cap Storage= +14.9 cf x 2 x 2 rows = 59.6 cf

77.0" Wide + 9.0" Spacing = 86.0" C-C Row Spacing

26 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 190.12' Row Length +12.0" End Stone x 2 = 

192.12' Base Length

2 Rows x 77.0" Wide + 9.0" Spacing x 1 + 12.0" Side Stone x 2 = 15.58' Base Width

9.0" Stone Base + 45.0" Chamber Height + 12.0" Stone Cover = 5.50' Field Height

52 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 2 Rows = 5,777.1 cf Chamber Storage

16,466.3 cf Field - 5,777.1 cf Chambers = 10,689.2 cf Stone x 40.0% Voids = 4,275.7 cf Stone Storage

Chamber Storage + Stone Storage = 10,052.8 cf = 0.231 af

Overall Storage Efficiency = 61.1%

Overall System Size = 192.12' x 15.58' x 5.50'

52 Chambers

609.9 cy Field

395.9 cy Stone
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Pond IS-2: IS-2

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=563,571 sf

Peak Elev=101.16'

Storage=75,053 cf

42.71 cfs

8.67 cfs

0.94 cfs

7.73 cfs
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=339,230 sf   36.72% Impervious   Runoff Depth=4.50"Subcatchment A1: SUB-A1
   Flow Length=664'   Tc=10.6 min   CN=WQ   Runoff=32.88 cfs  127,250 cf

Runoff Area=8,531 sf   42.16% Impervious   Runoff Depth=3.02"Subcatchment A2: SUB-A2
   Tc=6.0 min   CN=WQ   Runoff=0.55 cfs  2,149 cf

Runoff Area=32,387 sf   61.69% Impervious   Runoff Depth=4.94"Subcatchment A3: SUB-A3
   Tc=6.0 min   CN=WQ   Runoff=3.82 cfs  13,326 cf

Runoff Area=3,687 sf   79.55% Impervious   Runoff Depth=5.19"Subcatchment A4: SUB-A4
   Tc=6.0 min   CN=WQ   Runoff=0.44 cfs  1,594 cf

Runoff Area=195,289 sf   0.00% Impervious   Runoff Depth=3.30"Subcatchment B1: SUB-B1
   Flow Length=430'   Tc=7.9 min   CN=WQ   Runoff=16.19 cfs  53,725 cf

Runoff Area=153,641 sf   54.57% Impervious   Runoff Depth=4.97"Subcatchment B2: SUB-B2
   Tc=6.0 min   CN=WQ   Runoff=18.63 cfs  63,649 cf

Runoff Area=409,930 sf   52.67% Impervious   Runoff Depth=4.96"Subcatchment B3: SUB-B3
   Flow Length=336'   Tc=12.3 min   CN=WQ   Runoff=40.74 cfs  169,546 cf

Runoff Area=148,606 sf   0.00% Impervious   Runoff Depth=3.26"Subcatchment C1: SUB-C1
   Flow Length=504'   Tc=11.8 min   CN=WQ   Runoff=10.73 cfs  40,358 cf

   Inflow=25.21 cfs  139,665 cfPond A: POI-A
   Primary=25.21 cfs  139,665 cf

   Inflow=22.33 cfs  198,138 cfPond B: POI-B
   Primary=22.33 cfs  198,138 cf

Peak Elev=100.49'  Storage=13,905 cf   Inflow=32.88 cfs  127,250 cfPond B-1: B-1
   Primary=24.27 cfs  122,664 cf   Secondary=0.00 cfs  0 cf   Outflow=24.27 cfs  122,664 cf

   Inflow=10.73 cfs  40,358 cfPond C: POI-C
   Primary=10.73 cfs  40,358 cf

Peak Elev=97.47'   Inflow=25.21 cfs  139,665 cfPond DMH-18: DMH-18
24.0"  Round Culvert  n=0.012  L=70.0'  S=0.0063 '/'   Outflow=25.21 cfs  139,665 cf

Peak Elev=99.07'  Storage=4,445 cf   Inflow=4.26 cfs  14,920 cfPond DS-1: DS-1
   Outflow=1.20 cfs  14,852 cf

Peak Elev=102.02'  Storage=99,842 cf   Inflow=55.25 cfs  233,196 cfPond IS-2: IS-2
   Discarded=0.94 cfs  88,782 cf   Primary=9.93 cfs  144,413 cf   Outflow=10.87 cfs  233,196 cf

Total Runoff Area = 1,291,301 sf   Runoff Volume = 471,597 cf   Average Runoff Depth = 4.38"
65.09% Pervious = 840,457 sf     34.91% Impervious = 450,844 sf
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Summary for Subcatchment A1: SUB-A1

Runoff = 32.88 cfs @ 12.14 hrs,  Volume= 127,250 cf,  Depth= 4.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

* 124,581 98 Impervious, HSG C
100,180 74 >75% Grass cover, Good, HSG C
114,469 70 Woods, Good, HSG C

339,230 Weighted Average
214,649 63.28% Pervious Area
124,581 36.72% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.1 50 0.3000 0.20 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.24"

0.7 112 0.2700 2.60 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.8 165 0.2300 3.36 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

3.3 237 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.7 100 0.0400 1.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

10.6 664 Total
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Subcatchment A1: SUB-A1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25YR Rainfall=6.56"

Runoff Area=339,230 sf

Runoff Volume=127,250 cf

Runoff Depth=4.50"

Flow Length=664'

Tc=10.6 min

CN=WQ

32.88 cfs
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Summary for Subcatchment A2: SUB-A2

Runoff = 0.55 cfs @ 12.09 hrs,  Volume= 2,149 cf,  Depth= 3.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

4,934 39 >75% Grass cover, Good, HSG A
* 3,597 98 Impervious, HSG A

8,531 Weighted Average
4,934 57.84% Pervious Area
3,597 42.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment A2: SUB-A2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25YR Rainfall=6.56"

Runoff Area=8,531 sf

Runoff Volume=2,149 cf

Runoff Depth=3.02"

Tc=6.0 min

CN=WQ

0.55 cfs
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Summary for Subcatchment A3: SUB-A3

Runoff = 3.82 cfs @ 12.09 hrs,  Volume= 13,326 cf,  Depth= 4.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

2,456 98 Paved roads w/curbs & sewers, HSG A
1,419 39 >75% Grass cover, Good, HSG A
5,705 98 Paved roads w/curbs & sewers, HSG B
5,886 61 >75% Grass cover, Good, HSG B

11,818 98 Paved roads w/curbs & sewers, HSG C
5,103 74 >75% Grass cover, Good, HSG C

32,387 Weighted Average
12,408 38.31% Pervious Area
19,979 61.69% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment A3: SUB-A3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25YR Rainfall=6.56"

Runoff Area=32,387 sf

Runoff Volume=13,326 cf

Runoff Depth=4.94"

Tc=6.0 min

CN=WQ

3.82 cfs
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Summary for Subcatchment A4: SUB-A4

Runoff = 0.44 cfs @ 12.08 hrs,  Volume= 1,594 cf,  Depth= 5.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

* 1,761 98 Impervious, HSG A
684 39 >75% Grass cover, Good, HSG A

* 1,172 98 Impervious, HSG B
70 61 >75% Grass cover, Good, HSG B

3,687 Weighted Average
754 20.45% Pervious Area

2,933 79.55% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment A4: SUB-A4

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25YR Rainfall=6.56"

Runoff Area=3,687 sf

Runoff Volume=1,594 cf

Runoff Depth=5.19"

Tc=6.0 min

CN=WQ

0.44 cfs
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Summary for Subcatchment B1: SUB-B1

Runoff = 16.19 cfs @ 12.11 hrs,  Volume= 53,725 cf,  Depth= 3.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

405 30 Woods, Good, HSG A
417 39 >75% Grass cover, Good, HSG A

11,824 61 >75% Grass cover, Good, HSG B
629 55 Woods, Good, HSG B

126,886 70 Woods, Good, HSG C
55,128 74 >75% Grass cover, Good, HSG C

195,289 Weighted Average
195,289 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.1 50 0.1800 0.16 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.24"

1.3 166 0.1900 2.18 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 146 0.1800 2.12 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.4 68 0.1500 2.71 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

7.9 430 Total
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Subcatchment B1: SUB-B1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25YR Rainfall=6.56"

Runoff Area=195,289 sf

Runoff Volume=53,725 cf

Runoff Depth=3.30"

Flow Length=430'

Tc=7.9 min

CN=WQ

16.19 cfs
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Summary for Subcatchment B2: SUB-B2

Runoff = 18.63 cfs @ 12.09 hrs,  Volume= 63,649 cf,  Depth= 4.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

16,826 61 >75% Grass cover, Good, HSG B
* 44,509 98 Impervious, HSG B

52,110 74 >75% Grass cover, Good, HSG C
859 70 Woods, Good, HSG C

* 39,337 98 Impervious, HSG C

153,641 Weighted Average
69,795 45.43% Pervious Area
83,846 54.57% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment B2: SUB-B2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25YR Rainfall=6.56"

Runoff Area=153,641 sf

Runoff Volume=63,649 cf

Runoff Depth=4.97"

Tc=6.0 min

CN=WQ

18.63 cfs
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Summary for Subcatchment B3: SUB-B3

Runoff = 40.74 cfs @ 12.17 hrs,  Volume= 169,546 cf,  Depth= 4.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

27,435 61 >75% Grass cover, Good, HSG B
* 63,757 98 Impervious, HSG B

152,499 74 >75% Grass cover, Good, HSG C
* 110,500 98 Future Impervious, HSG C

14,088 70 Woods, Good, HSG C
41,517 98 Paved roads w/curbs & sewers, HSG C

* 134 98 Impervious, HSG A

409,930 Weighted Average
194,022 47.33% Pervious Area
215,908 52.67% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.3 50 0.0400 0.09 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.24"

1.4 80 0.0370 0.96 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.2 44 0.3400 4.08 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.0 57 0.0200 0.99 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.4 105 0.3400 4.08 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

12.3 336 Total
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Subcatchment B3: SUB-B3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25YR Rainfall=6.56"

Runoff Area=409,930 sf

Runoff Volume=169,546 cf

Runoff Depth=4.96"

Flow Length=336'

Tc=12.3 min

CN=WQ

40.74 cfs
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Summary for Subcatchment C1: SUB-C1

Runoff = 10.73 cfs @ 12.16 hrs,  Volume= 40,358 cf,  Depth= 3.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

147,538 70 Woods, Good, HSG C
1,068 74 >75% Grass cover, Good, HSG C

148,606 Weighted Average
148,606 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.0 50 0.0800 0.12 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.24"

4.8 454 0.1000 1.58 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

11.8 504 Total

Subcatchment C1: SUB-C1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25YR Rainfall=6.56"

Runoff Area=148,606 sf

Runoff Volume=40,358 cf

Runoff Depth=3.26"

Flow Length=504'

Tc=11.8 min

CN=WQ

10.73 cfs
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Summary for Pond A: POI-A

Inflow Area = 383,835 sf, 39.36% Impervious,  Inflow Depth = 4.37"    for  25YR event
Inflow = 25.21 cfs @ 12.25 hrs,  Volume= 139,665 cf
Primary = 25.21 cfs @ 12.25 hrs,  Volume= 139,665 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond A: POI-A

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=383,835 sf
25.21 cfs

25.21 cfs
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Summary for Pond B: POI-B

Inflow Area = 758,860 sf, 39.50% Impervious,  Inflow Depth = 3.13"    for  25YR event
Inflow = 22.33 cfs @ 12.12 hrs,  Volume= 198,138 cf
Primary = 22.33 cfs @ 12.12 hrs,  Volume= 198,138 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond B: POI-B

Inflow
Primary

Hydrograph

Time  (hours)
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Summary for Pond B-1: B-1

Inflow Area = 339,230 sf, 36.72% Impervious,  Inflow Depth = 4.50"    for  25YR event
Inflow = 32.88 cfs @ 12.14 hrs,  Volume= 127,250 cf
Outflow = 24.27 cfs @ 12.25 hrs,  Volume= 122,664 cf,  Atten= 26%,  Lag= 6.4 min
Primary = 24.27 cfs @ 12.25 hrs,  Volume= 122,664 cf
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 100.49' @ 12.25 hrs   Surf.Area= 7,605 sf   Storage= 13,905 cf

Plug-Flow detention time= 45.7 min calculated for 122,647 cf (96% of inflow)
Center-of-Mass det. time= 24.4 min ( 813.9 - 789.5 )

Volume Invert Avail.Storage Storage Description

#1 96.00' 18,084 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

96.00 247 0 0
97.00 624 436 436
98.00 2,090 1,357 1,793
99.00 4,342 3,216 5,009

100.00 6,547 5,445 10,453
101.00 8,715 7,631 18,084

Device Routing     Invert Outlet Devices

#1 Primary 94.25' 24.0"  Round Culvert   
L= 30.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 94.25' / 94.10'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

#2 Device 1 98.90' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 100.90' 34.0' long  x 13.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.60  2.64  2.70  2.66  2.65  2.66  2.65  2.63   

Primary OutFlow  Max=24.27 cfs @ 12.25 hrs  HW=100.49'  TW=97.47'   (Dynamic Tailwater)
1=Culvert  (Passes 24.27 cfs of 32.83 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 24.27 cfs @ 6.07 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=96.00'  TW=0.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond B-1: B-1
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Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Inflow Area=339,230 sf
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Summary for Pond C: POI-C

Inflow Area = 148,606 sf, 0.00% Impervious,  Inflow Depth = 3.26"    for  25YR event
Inflow = 10.73 cfs @ 12.16 hrs,  Volume= 40,358 cf
Primary = 10.73 cfs @ 12.16 hrs,  Volume= 40,358 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond C: POI-C
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Summary for Pond DMH-18: DMH-18

Inflow Area = 383,835 sf, 39.36% Impervious,  Inflow Depth = 4.37"    for  25YR event
Inflow = 25.21 cfs @ 12.25 hrs,  Volume= 139,665 cf
Outflow = 25.21 cfs @ 12.25 hrs,  Volume= 139,665 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 25.21 cfs @ 12.25 hrs,  Volume= 139,665 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 97.47' @ 12.25 hrs

Device Routing     Invert Outlet Devices

#1 Primary 93.97' 24.0"  Round Culvert   
L= 70.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 93.97' / 93.53'   S= 0.0063 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

Primary OutFlow  Max=25.21 cfs @ 12.25 hrs  HW=97.47'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 25.21 cfs @ 8.02 fps)

Pond DMH-18: DMH-18
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Summary for Pond DS-1: DS-1

Inflow Area = 36,074 sf, 63.51% Impervious,  Inflow Depth = 4.96"    for  25YR event
Inflow = 4.26 cfs @ 12.09 hrs,  Volume= 14,920 cf
Outflow = 1.20 cfs @ 12.70 hrs,  Volume= 14,852 cf,  Atten= 72%,  Lag= 37.1 min
Primary = 1.20 cfs @ 12.70 hrs,  Volume= 14,852 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 99.07' @ 12.48 hrs   Surf.Area= 1,598 sf   Storage= 4,445 cf

Plug-Flow detention time= 42.2 min calculated for 14,850 cf (100% of inflow)
Center-of-Mass det. time= 39.4 min ( 801.9 - 762.6 )

Volume Invert Avail.Storage Storage Description

#1A 94.95' 2,292 cf 22.75'W x 70.23'L x 5.50'H Field A
8,788 cf Overall - 3,058 cf Embedded = 5,729 cf  x 40.0% Voids

#2A 95.70' 3,058 cf ADS_StormTech MC-3500 d +Cap  x 27  Inside #1
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
27 Chambers in 3 Rows
Cap Storage= +14.9 cf x 2 x 3 rows = 89.4 cf

5,350 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 94.95' 18.0"  Round Culvert   
L= 83.4'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 94.95' / 94.53'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 94.95' 5.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 99.70' 5.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Device 2 95.05' 24.0"  Round Culvert   

L= 26.6'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 95.05' / 95.05'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=1.20 cfs @ 12.70 hrs  HW=98.66'  TW=95.32'   (Dynamic Tailwater)
1=Culvert  (Passes 1.20 cfs of 11.56 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 1.20 cfs @ 8.81 fps)
4=Culvert  (Passes 1.20 cfs of 21.57 cfs potential flow)

3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond DS-1: DS-1 - Chamber Wizard Field A

Chamber Model = ADS_StormTech MC-3500 d +Cap (ADS StormTech® MC-3500 d rev 03/14 with Cap 

volume)

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf

Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

Cap Storage= +14.9 cf x 2 x 3 rows = 89.4 cf

77.0" Wide + 9.0" Spacing = 86.0" C-C Row Spacing

9 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 68.23' Row Length +12.0" End Stone x 2 = 70.23' 

Base Length

3 Rows x 77.0" Wide + 9.0" Spacing x 2 + 12.0" Side Stone x 2 = 22.75' Base Width

9.0" Stone Base + 45.0" Chamber Height + 12.0" Stone Cover = 5.50' Field Height

27 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 3 Rows = 3,058.1 cf Chamber Storage

8,787.5 cf Field - 3,058.1 cf Chambers = 5,729.4 cf Stone x 40.0% Voids = 2,291.8 cf Stone Storage

Chamber Storage + Stone Storage = 5,349.9 cf = 0.123 af

Overall Storage Efficiency = 60.9%

Overall System Size = 70.23' x 22.75' x 5.50'

27 Chambers

325.5 cy Field

212.2 cy Stone
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Pond DS-1: DS-1
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Summary for Pond IS-2: IS-2

Inflow Area = 563,571 sf, 53.19% Impervious,  Inflow Depth = 4.97"    for  25YR event
Inflow = 55.25 cfs @ 12.13 hrs,  Volume= 233,196 cf
Outflow = 10.87 cfs @ 12.67 hrs,  Volume= 233,196 cf,  Atten= 80%,  Lag= 32.1 min
Discarded = 0.94 cfs @ 8.54 hrs,  Volume= 88,782 cf
Primary = 9.93 cfs @ 12.67 hrs,  Volume= 144,413 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 102.02' @ 12.67 hrs   Surf.Area= 39,665 sf   Storage= 99,842 cf

Plug-Flow detention time= 166.2 min calculated for 233,196 cf (100% of inflow)
Center-of-Mass det. time= 166.2 min ( 941.8 - 775.5 )

Volume Invert Avail.Storage Storage Description

#1A 98.50' 50,056 cf 166.08'W x 220.80'L x 5.50'H Field A
201,692 cf Overall - 76,552 cf Embedded = 125,139 cf  x 40.0% Voids

#2A 99.25' 76,552 cf ADS_StormTech MC-3500 d +Cap  x 690  Inside #1
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
690 Chambers in 23 Rows
Cap Storage= +14.9 cf x 2 x 23 rows = 685.4 cf

#3B 98.50' 4,276 cf 15.58'W x 192.12'L x 5.50'H Field B
16,466 cf Overall - 5,777 cf Embedded = 10,689 cf  x 40.0% Voids

#4B 99.25' 5,777 cf ADS_StormTech MC-3500 d +Cap  x 52  Inside #3
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
52 Chambers in 2 Rows
Cap Storage= +14.9 cf x 2 x 2 rows = 59.6 cf

136,661 cf Total Available Storage

     Storage Group A created with Chamber Wizard
     Storage Group B created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 98.50' 1.020 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
#2 Primary 99.20' 18.0"  Round Culvert X 2.00   

L= 20.2'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 99.20' / 99.10'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#3 Device 2 98.50' HydroCAD-PR IS-2 Stage-Discharge Table   
Elev.  (feet)  98.50  98.70  98.90  99.10  99.30  99.50  99.70  99.90  
100.10  100.30  100.50  100.70  100.90  101.10  101.30  101.50  
101.70  101.90  102.10  102.30  102.50  102.70  102.90  103.10  
103.30  103.50  103.70  103.90   
Disch. (cfs)  0.000  0.000  0.000  0.000  0.000  0.000  0.540  1.880  
3.490  4.590  5.490  6.260  6.940  7.570  8.140  8.680  9.190  9.660  
10.120  10.560  10.980  14.280  19.910  26.980  35.170  43.390  
44.680  45.940   

#4 Device 3 99.42' 24.0"  Round Culvert X 2.00   
L= 43.3'   CPP, mitered to conform to fill,  Ke= 0.700   
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Inlet / Outlet Invert= 99.42' / 99.20'   S= 0.0051 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.94 cfs @ 8.54 hrs  HW=98.56'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.94 cfs)

Primary OutFlow  Max=9.93 cfs @ 12.67 hrs  HW=102.02'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Passes 9.93 cfs of 19.32 cfs potential flow)

3=HydroCAD-PR IS-2 Stage-Discharge Table  (Custom Controls 9.93 cfs)
4=Culvert  (Passes 9.93 cfs of 31.68 cfs potential flow)
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Pond IS-2: IS-2 - Chamber Wizard Field A

Chamber Model = ADS_StormTech MC-3500 d +Cap (ADS StormTech® MC-3500 d rev 03/14 with Cap 

volume)

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf

Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

Cap Storage= +14.9 cf x 2 x 23 rows = 685.4 cf

77.0" Wide + 9.0" Spacing = 86.0" C-C Row Spacing

30 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 218.80' Row Length +12.0" End Stone x 2 = 

220.80' Base Length

23 Rows x 77.0" Wide + 9.0" Spacing x 22 + 12.0" Side Stone x 2 = 166.08' Base Width

9.0" Stone Base + 45.0" Chamber Height + 12.0" Stone Cover = 5.50' Field Height

690 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 23 Rows = 76,552.2 cf Chamber Storage

201,691.6 cf Field - 76,552.2 cf Chambers = 125,139.4 cf Stone x 40.0% Voids = 50,055.7 cf Stone 

Storage

Chamber Storage + Stone Storage = 126,608.0 cf = 2.907 af

Overall Storage Efficiency = 62.8%

Overall System Size = 220.80' x 166.08' x 5.50'

690 Chambers

7,470.1 cy Field

4,634.8 cy Stone
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Pond IS-2: IS-2 - Chamber Wizard Field B

Chamber Model = ADS_StormTech MC-3500 d +Cap (ADS StormTech® MC-3500 d rev 03/14 with Cap 

volume)

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf

Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

Cap Storage= +14.9 cf x 2 x 2 rows = 59.6 cf

77.0" Wide + 9.0" Spacing = 86.0" C-C Row Spacing

26 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 190.12' Row Length +12.0" End Stone x 2 = 

192.12' Base Length

2 Rows x 77.0" Wide + 9.0" Spacing x 1 + 12.0" Side Stone x 2 = 15.58' Base Width

9.0" Stone Base + 45.0" Chamber Height + 12.0" Stone Cover = 5.50' Field Height

52 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 2 Rows = 5,777.1 cf Chamber Storage

16,466.3 cf Field - 5,777.1 cf Chambers = 10,689.2 cf Stone x 40.0% Voids = 4,275.7 cf Stone Storage

Chamber Storage + Stone Storage = 10,052.8 cf = 0.231 af

Overall Storage Efficiency = 61.1%

Overall System Size = 192.12' x 15.58' x 5.50'

52 Chambers

609.9 cy Field

395.9 cy Stone
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Pond IS-2: IS-2
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=339,230 sf   36.72% Impervious   Runoff Depth=6.23"Subcatchment A1: SUB-A1
   Flow Length=664'   Tc=10.6 min   CN=WQ   Runoff=45.57 cfs  176,028 cf

Runoff Area=8,531 sf   42.16% Impervious   Runoff Depth=4.24"Subcatchment A2: SUB-A2
   Tc=6.0 min   CN=WQ   Runoff=0.80 cfs  3,016 cf

Runoff Area=32,387 sf   61.69% Impervious   Runoff Depth=6.65"Subcatchment A3: SUB-A3
   Tc=6.0 min   CN=WQ   Runoff=5.16 cfs  17,955 cf

Runoff Area=3,687 sf   79.55% Impervious   Runoff Depth=6.85"Subcatchment A4: SUB-A4
   Tc=6.0 min   CN=WQ   Runoff=0.58 cfs  2,106 cf

Runoff Area=195,289 sf   0.00% Impervious   Runoff Depth=4.90"Subcatchment B1: SUB-B1
   Flow Length=430'   Tc=7.9 min   CN=WQ   Runoff=24.07 cfs  79,768 cf

Runoff Area=153,641 sf   54.57% Impervious   Runoff Depth=6.73"Subcatchment B2: SUB-B2
   Tc=6.0 min   CN=WQ   Runoff=25.22 cfs  86,173 cf

Runoff Area=409,930 sf   52.67% Impervious   Runoff Depth=6.73"Subcatchment B3: SUB-B3
   Flow Length=336'   Tc=12.3 min   CN=WQ   Runoff=55.23 cfs  229,817 cf

Runoff Area=148,606 sf   0.00% Impervious   Runoff Depth=4.86"Subcatchment C1: SUB-C1
   Flow Length=504'   Tc=11.8 min   CN=WQ   Runoff=16.06 cfs  60,146 cf

   Inflow=50.38 cfs  194,451 cfPond A: POI-A
   Primary=50.38 cfs  194,451 cf

   Inflow=34.58 cfs  300,905 cfPond B: POI-B
   Primary=34.58 cfs  300,905 cf

Peak Elev=101.24'  Storage=18,084 cf   Inflow=45.57 cfs  176,028 cfPond B-1: B-1
   Primary=29.49 cfs  167,956 cf   Secondary=18.01 cfs  3,486 cf   Outflow=47.50 cfs  171,442 cf

   Inflow=16.06 cfs  60,146 cfPond C: POI-C
   Primary=16.06 cfs  60,146 cf

Peak Elev=98.81'   Inflow=32.76 cfs  190,964 cfPond DMH-18: DMH-18
24.0"  Round Culvert  n=0.012  L=70.0'  S=0.0063 '/'   Outflow=32.76 cfs  190,964 cf

Peak Elev=99.97'  Storage=5,044 cf   Inflow=5.74 cfs  20,061 cfPond DS-1: DS-1
   Outflow=3.03 cfs  19,992 cf

Peak Elev=103.35'  Storage=126,424 cf   Inflow=74.89 cfs  315,990 cfPond IS-2: IS-2
   Discarded=0.94 cfs  94,853 cf   Primary=24.79 cfs  221,137 cf   Outflow=25.73 cfs  315,990 cf

Total Runoff Area = 1,291,301 sf   Runoff Volume = 655,009 cf   Average Runoff Depth = 6.09"
65.09% Pervious = 840,457 sf     34.91% Impervious = 450,844 sf
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Summary for Subcatchment A1: SUB-A1

Runoff = 45.57 cfs @ 12.14 hrs,  Volume= 176,028 cf,  Depth= 6.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

* 124,581 98 Impervious, HSG C
100,180 74 >75% Grass cover, Good, HSG C
114,469 70 Woods, Good, HSG C

339,230 Weighted Average
214,649 63.28% Pervious Area
124,581 36.72% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.1 50 0.3000 0.20 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.24"

0.7 112 0.2700 2.60 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.8 165 0.2300 3.36 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

3.3 237 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.7 100 0.0400 1.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

10.6 664 Total

REVISED 10-15-21



Type III 24-hr  100YR Rainfall=8.45"HydroCAD-PR
  Printed  10/29/2021Prepared by Weston & Sampson

Page 86HydroCAD® 10.10-5a  s/n 00455  © 2020 HydroCAD Software Solutions LLC

Subcatchment A1: SUB-A1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100YR Rainfall=8.45"

Runoff Area=339,230 sf

Runoff Volume=176,028 cf

Runoff Depth=6.23"

Flow Length=664'

Tc=10.6 min

CN=WQ

45.57 cfs
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Summary for Subcatchment A2: SUB-A2

Runoff = 0.80 cfs @ 12.09 hrs,  Volume= 3,016 cf,  Depth= 4.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

4,934 39 >75% Grass cover, Good, HSG A
* 3,597 98 Impervious, HSG A

8,531 Weighted Average
4,934 57.84% Pervious Area
3,597 42.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment A2: SUB-A2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.85

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type III 24-hr

100YR Rainfall=8.45"

Runoff Area=8,531 sf

Runoff Volume=3,016 cf

Runoff Depth=4.24"

Tc=6.0 min

CN=WQ

0.80 cfs
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Summary for Subcatchment A3: SUB-A3

Runoff = 5.16 cfs @ 12.09 hrs,  Volume= 17,955 cf,  Depth= 6.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

2,456 98 Paved roads w/curbs & sewers, HSG A
1,419 39 >75% Grass cover, Good, HSG A
5,705 98 Paved roads w/curbs & sewers, HSG B
5,886 61 >75% Grass cover, Good, HSG B

11,818 98 Paved roads w/curbs & sewers, HSG C
5,103 74 >75% Grass cover, Good, HSG C

32,387 Weighted Average
12,408 38.31% Pervious Area
19,979 61.69% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment A3: SUB-A3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100YR Rainfall=8.45"

Runoff Area=32,387 sf

Runoff Volume=17,955 cf

Runoff Depth=6.65"

Tc=6.0 min

CN=WQ

5.16 cfs
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Summary for Subcatchment A4: SUB-A4

Runoff = 0.58 cfs @ 12.08 hrs,  Volume= 2,106 cf,  Depth= 6.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

* 1,761 98 Impervious, HSG A
684 39 >75% Grass cover, Good, HSG A

* 1,172 98 Impervious, HSG B
70 61 >75% Grass cover, Good, HSG B

3,687 Weighted Average
754 20.45% Pervious Area

2,933 79.55% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment A4: SUB-A4

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100YR Rainfall=8.45"

Runoff Area=3,687 sf

Runoff Volume=2,106 cf

Runoff Depth=6.85"

Tc=6.0 min

CN=WQ

0.58 cfs
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Summary for Subcatchment B1: SUB-B1

Runoff = 24.07 cfs @ 12.11 hrs,  Volume= 79,768 cf,  Depth= 4.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

405 30 Woods, Good, HSG A
417 39 >75% Grass cover, Good, HSG A

11,824 61 >75% Grass cover, Good, HSG B
629 55 Woods, Good, HSG B

126,886 70 Woods, Good, HSG C
55,128 74 >75% Grass cover, Good, HSG C

195,289 Weighted Average
195,289 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.1 50 0.1800 0.16 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.24"

1.3 166 0.1900 2.18 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 146 0.1800 2.12 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.4 68 0.1500 2.71 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

7.9 430 Total
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Subcatchment B1: SUB-B1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Type III 24-hr

100YR Rainfall=8.45"

Runoff Area=195,289 sf

Runoff Volume=79,768 cf

Runoff Depth=4.90"

Flow Length=430'

Tc=7.9 min

CN=WQ

24.07 cfs
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Summary for Subcatchment B2: SUB-B2

Runoff = 25.22 cfs @ 12.09 hrs,  Volume= 86,173 cf,  Depth= 6.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

16,826 61 >75% Grass cover, Good, HSG B
* 44,509 98 Impervious, HSG B

52,110 74 >75% Grass cover, Good, HSG C
859 70 Woods, Good, HSG C

* 39,337 98 Impervious, HSG C

153,641 Weighted Average
69,795 45.43% Pervious Area
83,846 54.57% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment B2: SUB-B2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100YR Rainfall=8.45"

Runoff Area=153,641 sf

Runoff Volume=86,173 cf

Runoff Depth=6.73"

Tc=6.0 min

CN=WQ

25.22 cfs
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Summary for Subcatchment B3: SUB-B3

Runoff = 55.23 cfs @ 12.16 hrs,  Volume= 229,817 cf,  Depth= 6.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

27,435 61 >75% Grass cover, Good, HSG B
* 63,757 98 Impervious, HSG B

152,499 74 >75% Grass cover, Good, HSG C
* 110,500 98 Future Impervious, HSG C

14,088 70 Woods, Good, HSG C
41,517 98 Paved roads w/curbs & sewers, HSG C

* 134 98 Impervious, HSG A

409,930 Weighted Average
194,022 47.33% Pervious Area
215,908 52.67% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.3 50 0.0400 0.09 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.24"

1.4 80 0.0370 0.96 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.2 44 0.3400 4.08 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.0 57 0.0200 0.99 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.4 105 0.3400 4.08 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

12.3 336 Total
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Subcatchment B3: SUB-B3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100YR Rainfall=8.45"

Runoff Area=409,930 sf

Runoff Volume=229,817 cf

Runoff Depth=6.73"

Flow Length=336'

Tc=12.3 min

CN=WQ

55.23 cfs
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Summary for Subcatchment C1: SUB-C1

Runoff = 16.06 cfs @ 12.16 hrs,  Volume= 60,146 cf,  Depth= 4.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

147,538 70 Woods, Good, HSG C
1,068 74 >75% Grass cover, Good, HSG C

148,606 Weighted Average
148,606 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.0 50 0.0800 0.12 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.24"

4.8 454 0.1000 1.58 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

11.8 504 Total

Subcatchment C1: SUB-C1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100YR Rainfall=8.45"

Runoff Area=148,606 sf

Runoff Volume=60,146 cf

Runoff Depth=4.86"

Flow Length=504'

Tc=11.8 min

CN=WQ

16.06 cfs
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Summary for Pond A: POI-A

Inflow Area = 383,835 sf, 39.36% Impervious,  Inflow Depth = 6.08"    for  100YR event
Inflow = 50.38 cfs @ 12.19 hrs,  Volume= 194,451 cf
Primary = 50.38 cfs @ 12.19 hrs,  Volume= 194,451 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond A: POI-A

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=383,835 sf
50.38 cfs

50.38 cfs
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Summary for Pond B: POI-B

Inflow Area = 758,860 sf, 39.50% Impervious,  Inflow Depth = 4.76"    for  100YR event
Inflow = 34.58 cfs @ 12.34 hrs,  Volume= 300,905 cf
Primary = 34.58 cfs @ 12.34 hrs,  Volume= 300,905 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond B: POI-B

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=758,860 sf
34.58 cfs

34.58 cfs
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Summary for Pond B-1: B-1

Inflow Area = 339,230 sf, 36.72% Impervious,  Inflow Depth = 6.23"    for  100YR event
Inflow = 45.57 cfs @ 12.14 hrs,  Volume= 176,028 cf
Outflow = 47.50 cfs @ 12.19 hrs,  Volume= 171,442 cf,  Atten= 0%,  Lag= 2.8 min
Primary = 29.49 cfs @ 12.19 hrs,  Volume= 167,956 cf
Secondary = 18.01 cfs @ 12.19 hrs,  Volume= 3,486 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 101.24' @ 12.19 hrs   Surf.Area= 8,715 sf   Storage= 18,084 cf

Plug-Flow detention time= 36.6 min calculated for 171,442 cf (97% of inflow)
Center-of-Mass det. time= 20.5 min ( 805.5 - 784.9 )

Volume Invert Avail.Storage Storage Description

#1 96.00' 18,084 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

96.00 247 0 0
97.00 624 436 436
98.00 2,090 1,357 1,793
99.00 4,342 3,216 5,009

100.00 6,547 5,445 10,453
101.00 8,715 7,631 18,084

Device Routing     Invert Outlet Devices

#1 Primary 94.25' 24.0"  Round Culvert   
L= 30.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 94.25' / 94.10'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

#2 Device 1 98.90' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 100.90' 34.0' long  x 13.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.60  2.64  2.70  2.66  2.65  2.66  2.65  2.63   

Primary OutFlow  Max=29.43 cfs @ 12.19 hrs  HW=101.23'  TW=98.72'   (Dynamic Tailwater)
1=Culvert  (Passes 29.43 cfs of 30.01 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 29.43 cfs @ 7.36 fps)

Secondary OutFlow  Max=17.40 cfs @ 12.19 hrs  HW=101.24'  TW=0.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  (Weir Controls 17.40 cfs @ 1.52 fps)
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Pond B-1: B-1

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=339,230 sf

Peak Elev=101.24'

Storage=18,084 cf

45.57 cfs47.50 cfs

29.49 cfs

18.01 cfs
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Summary for Pond C: POI-C

Inflow Area = 148,606 sf, 0.00% Impervious,  Inflow Depth = 4.86"    for  100YR event
Inflow = 16.06 cfs @ 12.16 hrs,  Volume= 60,146 cf
Primary = 16.06 cfs @ 12.16 hrs,  Volume= 60,146 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond C: POI-C

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=148,606 sf
16.06 cfs

16.06 cfs
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Summary for Pond DMH-18: DMH-18

Inflow Area = 383,835 sf, 39.36% Impervious,  Inflow Depth = 5.97"    for  100YR event
Inflow = 32.76 cfs @ 12.21 hrs,  Volume= 190,964 cf
Outflow = 32.76 cfs @ 12.21 hrs,  Volume= 190,964 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 32.76 cfs @ 12.21 hrs,  Volume= 190,964 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 98.81' @ 12.21 hrs

Device Routing     Invert Outlet Devices

#1 Primary 93.97' 24.0"  Round Culvert   
L= 70.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 93.97' / 93.53'   S= 0.0063 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

Primary OutFlow  Max=32.72 cfs @ 12.21 hrs  HW=98.80'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 32.72 cfs @ 10.41 fps)

Pond DMH-18: DMH-18

Inflow
Primary

Hydrograph
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Inflow Area=383,835 sf

Peak Elev=98.81'

24.0"

Round Culvert

n=0.012

L=70.0'

S=0.0063 '/'

32.76 cfs

32.76 cfs
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Summary for Pond DS-1: DS-1

Inflow Area = 36,074 sf, 63.51% Impervious,  Inflow Depth = 6.67"    for  100YR event
Inflow = 5.74 cfs @ 12.08 hrs,  Volume= 20,061 cf
Outflow = 3.03 cfs @ 12.21 hrs,  Volume= 19,992 cf,  Atten= 47%,  Lag= 7.5 min
Primary = 3.03 cfs @ 12.21 hrs,  Volume= 19,992 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 99.97' @ 12.22 hrs   Surf.Area= 1,598 sf   Storage= 5,044 cf

Plug-Flow detention time= 38.8 min calculated for 19,989 cf (100% of inflow)
Center-of-Mass det. time= 36.7 min ( 797.0 - 760.2 )

Volume Invert Avail.Storage Storage Description

#1A 94.95' 2,292 cf 22.75'W x 70.23'L x 5.50'H Field A
8,788 cf Overall - 3,058 cf Embedded = 5,729 cf  x 40.0% Voids

#2A 95.70' 3,058 cf ADS_StormTech MC-3500 d +Cap  x 27  Inside #1
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
27 Chambers in 3 Rows
Cap Storage= +14.9 cf x 2 x 3 rows = 89.4 cf

5,350 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 94.95' 18.0"  Round Culvert   
L= 83.4'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 94.95' / 94.53'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 94.95' 5.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 99.70' 5.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Device 2 95.05' 24.0"  Round Culvert   

L= 26.6'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 95.05' / 95.05'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=2.97 cfs @ 12.21 hrs  HW=99.97'  TW=98.81'   (Dynamic Tailwater)
1=Culvert  (Passes 2.97 cfs of 7.23 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.71 cfs @ 5.18 fps)
4=Culvert  (Passes 0.71 cfs of 14.37 cfs potential flow)

3=Sharp-Crested Rectangular Weir  (Weir Controls 2.27 cfs @ 1.70 fps)
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Pond DS-1: DS-1 - Chamber Wizard Field A

Chamber Model = ADS_StormTech MC-3500 d +Cap (ADS StormTech® MC-3500 d rev 03/14 with Cap 

volume)

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf

Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

Cap Storage= +14.9 cf x 2 x 3 rows = 89.4 cf

77.0" Wide + 9.0" Spacing = 86.0" C-C Row Spacing

9 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 68.23' Row Length +12.0" End Stone x 2 = 70.23' 

Base Length

3 Rows x 77.0" Wide + 9.0" Spacing x 2 + 12.0" Side Stone x 2 = 22.75' Base Width

9.0" Stone Base + 45.0" Chamber Height + 12.0" Stone Cover = 5.50' Field Height

27 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 3 Rows = 3,058.1 cf Chamber Storage

8,787.5 cf Field - 3,058.1 cf Chambers = 5,729.4 cf Stone x 40.0% Voids = 2,291.8 cf Stone Storage

Chamber Storage + Stone Storage = 5,349.9 cf = 0.123 af

Overall Storage Efficiency = 60.9%

Overall System Size = 70.23' x 22.75' x 5.50'

27 Chambers

325.5 cy Field

212.2 cy Stone
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Pond DS-1: DS-1

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=36,074 sf

Peak Elev=99.97'

Storage=5,044 cf

5.74 cfs

3.03 cfs
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Summary for Pond IS-2: IS-2

Inflow Area = 563,571 sf, 53.19% Impervious,  Inflow Depth = 6.73"    for  100YR event
Inflow = 74.89 cfs @ 12.13 hrs,  Volume= 315,990 cf
Outflow = 25.73 cfs @ 12.51 hrs,  Volume= 315,990 cf,  Atten= 66%,  Lag= 22.6 min
Discarded = 0.94 cfs @ 7.48 hrs,  Volume= 94,853 cf
Primary = 24.79 cfs @ 12.51 hrs,  Volume= 221,137 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 103.35' @ 12.51 hrs   Surf.Area= 39,665 sf   Storage= 126,424 cf

Plug-Flow detention time= 152.3 min calculated for 315,947 cf (100% of inflow)
Center-of-Mass det. time= 152.3 min ( 924.3 - 772.0 )

Volume Invert Avail.Storage Storage Description

#1A 98.50' 50,056 cf 166.08'W x 220.80'L x 5.50'H Field A
201,692 cf Overall - 76,552 cf Embedded = 125,139 cf  x 40.0% Voids

#2A 99.25' 76,552 cf ADS_StormTech MC-3500 d +Cap  x 690  Inside #1
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
690 Chambers in 23 Rows
Cap Storage= +14.9 cf x 2 x 23 rows = 685.4 cf

#3B 98.50' 4,276 cf 15.58'W x 192.12'L x 5.50'H Field B
16,466 cf Overall - 5,777 cf Embedded = 10,689 cf  x 40.0% Voids

#4B 99.25' 5,777 cf ADS_StormTech MC-3500 d +Cap  x 52  Inside #3
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
52 Chambers in 2 Rows
Cap Storage= +14.9 cf x 2 x 2 rows = 59.6 cf

136,661 cf Total Available Storage

     Storage Group A created with Chamber Wizard
     Storage Group B created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 98.50' 1.020 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
#2 Primary 99.20' 18.0"  Round Culvert X 2.00   

L= 20.2'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 99.20' / 99.10'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#3 Device 2 98.50' HydroCAD-PR IS-2 Stage-Discharge Table   
Elev.  (feet)  98.50  98.70  98.90  99.10  99.30  99.50  99.70  99.90  
100.10  100.30  100.50  100.70  100.90  101.10  101.30  101.50  
101.70  101.90  102.10  102.30  102.50  102.70  102.90  103.10  
103.30  103.50  103.70  103.90   
Disch. (cfs)  0.000  0.000  0.000  0.000  0.000  0.000  0.540  1.880  
3.490  4.590  5.490  6.260  6.940  7.570  8.140  8.680  9.190  9.660  
10.120  10.560  10.980  14.280  19.910  26.980  35.170  43.390  
44.680  45.940   

#4 Device 3 99.42' 24.0"  Round Culvert X 2.00   
L= 43.3'   CPP, mitered to conform to fill,  Ke= 0.700   
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Inlet / Outlet Invert= 99.42' / 99.20'   S= 0.0051 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.94 cfs @ 7.48 hrs  HW=98.56'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.94 cfs)

Primary OutFlow  Max=24.79 cfs @ 12.51 hrs  HW=103.35'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Inlet Controls 24.79 cfs @ 7.01 fps)

3=HydroCAD-PR IS-2 Stage-Discharge Table  (Passes 24.79 cfs of 37.42 cfs potential flow)
4=Culvert  (Passes 24.79 cfs of 45.73 cfs potential flow)
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Pond IS-2: IS-2 - Chamber Wizard Field A

Chamber Model = ADS_StormTech MC-3500 d +Cap (ADS StormTech® MC-3500 d rev 03/14 with Cap 

volume)

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf

Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

Cap Storage= +14.9 cf x 2 x 23 rows = 685.4 cf

77.0" Wide + 9.0" Spacing = 86.0" C-C Row Spacing

30 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 218.80' Row Length +12.0" End Stone x 2 = 

220.80' Base Length

23 Rows x 77.0" Wide + 9.0" Spacing x 22 + 12.0" Side Stone x 2 = 166.08' Base Width

9.0" Stone Base + 45.0" Chamber Height + 12.0" Stone Cover = 5.50' Field Height

690 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 23 Rows = 76,552.2 cf Chamber Storage

201,691.6 cf Field - 76,552.2 cf Chambers = 125,139.4 cf Stone x 40.0% Voids = 50,055.7 cf Stone 

Storage

Chamber Storage + Stone Storage = 126,608.0 cf = 2.907 af

Overall Storage Efficiency = 62.8%

Overall System Size = 220.80' x 166.08' x 5.50'

690 Chambers

7,470.1 cy Field

4,634.8 cy Stone
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Pond IS-2: IS-2 - Chamber Wizard Field B

Chamber Model = ADS_StormTech MC-3500 d +Cap (ADS StormTech® MC-3500 d rev 03/14 with Cap 

volume)

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf

Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

Cap Storage= +14.9 cf x 2 x 2 rows = 59.6 cf

77.0" Wide + 9.0" Spacing = 86.0" C-C Row Spacing

26 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 190.12' Row Length +12.0" End Stone x 2 = 

192.12' Base Length

2 Rows x 77.0" Wide + 9.0" Spacing x 1 + 12.0" Side Stone x 2 = 15.58' Base Width

9.0" Stone Base + 45.0" Chamber Height + 12.0" Stone Cover = 5.50' Field Height

52 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 2 Rows = 5,777.1 cf Chamber Storage

16,466.3 cf Field - 5,777.1 cf Chambers = 10,689.2 cf Stone x 40.0% Voids = 4,275.7 cf Stone Storage

Chamber Storage + Stone Storage = 10,052.8 cf = 0.231 af

Overall Storage Efficiency = 61.1%

Overall System Size = 192.12' x 15.58' x 5.50'

52 Chambers

609.9 cy Field

395.9 cy Stone

REVISED 10-15-21



Type III 24-hr  100YR Rainfall=8.45"HydroCAD-PR
  Printed  10/29/2021Prepared by Weston & Sampson

Page 109HydroCAD® 10.10-5a  s/n 00455  © 2020 HydroCAD Software Solutions LLC

Pond IS-2: IS-2
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Inflow Area=563,571 sf

Peak Elev=103.35'

Storage=126,424 cf
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0.94 cfs

24.79 cfs
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V

INSTRUCTIONS: Version 1, Automated: Mar. 4, 2008

1. In BMP Column, click on Blue Cell to Activate Drop Down Menu

2. Select BMP from Drop Down Menu

3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location:                           

B C D E F

TSS Removal Starting TSS Amount Remaining

BMP
1

Rate
1

Load* Removed (C*D) Load (D-E)

Subsurface Infiltration 

Structure 0.80 1.00 0.80 0.20

0.00 0.20 0.00 0.20

0.00 0.20 0.00 0.20

0.00 0.20 0.00 0.20

0.00 0.20 0.00 0.20

Total TSS Removal = 80%

Separate Form Needs to 

be Completed for Each 

Outlet or BMP Train

Project: Amesbury Sports Park

Prepared By: Aaron Guazzaloca *Equals remaining load from previous BMP (E)

Date: 10/16/2020 which enters the BMP

Detention System 1 (DS-1)
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Non-automated TSS Calculation Sheet

must be used if Proprietary BMP Proposed

1. From MassDEP Stormwater Handbook Vol. 1 Mass. Dept. of Environmental Protection
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V

INSTRUCTIONS: Version 1, Automated: Mar. 4, 2008

1. In BMP Column, click on Blue Cell to Activate Drop Down Menu

2. Select BMP from Drop Down Menu

3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location:                           

B C D E F

TSS Removal Starting TSS Amount Remaining

BMP
1

Rate
1

Load* Removed (C*D) Load (D-E)

Subsurface Infiltration 

Structure 0.80 1.00 0.80 0.20

0.00 0.20 0.00 0.20

0.00 0.20 0.00 0.20

0.00 0.20 0.00 0.20

0.00 0.20 0.00 0.20

Total TSS Removal = 80%

Separate Form Needs to 

be Completed for Each 

Outlet or BMP Train

Project: Amesbury Sports Park

Prepared By: Aaron Guazzaloca *Equals remaining load from previous BMP (E)

Date: 10/16/2020 which enters the BMP

Infiltration System 2 (IS-2)
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Non-automated TSS Calculation Sheet

must be used if Proprietary BMP Proposed

1. From MassDEP Stormwater Handbook Vol. 1 Mass. Dept. of Environmental Protection
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Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

6,454 HSG A A3, A4, B3

165,360 HSG B A3, A4, B2, B3

427,831 HSG C A3, B2, B3

0 HSG D

0 Other
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Summary for Subcatchment A3: SUB-A3

Runoff = 0.41 cfs @ 12.08 hrs,  Volume= 1,327 cf,  Depth= 0.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  1" Rainfall=1.00"

Area (sf) CN Description

2,456 98 Paved roads w/curbs & sewers, HSG A
1,419 39 >75% Grass cover, Good, HSG A
5,705 98 Paved roads w/curbs & sewers, HSG B
5,886 61 >75% Grass cover, Good, HSG B

11,818 98 Paved roads w/curbs & sewers, HSG C
5,103 74 >75% Grass cover, Good, HSG C

32,387 Weighted Average
12,408 38.31% Pervious Area
19,979 61.69% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment A4: SUB-A4

Runoff = 0.06 cfs @ 12.08 hrs,  Volume= 193 cf,  Depth= 0.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  1" Rainfall=1.00"

Area (sf) CN Description

* 1,761 98 Impervious, HSG A
684 39 >75% Grass cover, Good, HSG A

* 1,172 98 Impervious, HSG B
70 61 >75% Grass cover, Good, HSG B

3,687 Weighted Average
754 20.45% Pervious Area

2,933 79.55% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment B2: SUB-B2

Runoff = 0.06 cfs @ 12.08 hrs,  Volume= 365 cf,  Depth= 0.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  1" Rainfall=1.00"
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Area (sf) CN Description

58,488 61 >75% Grass cover, Good, HSG B
* 2,847 98 Impervious, HSG B

91,447 74 >75% Grass cover, Good, HSG C
859 70 Woods, Good, HSG C

153,641 Weighted Average
150,794 98.15% Pervious Area

2,847 1.85% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment B3: SUB-B3

Runoff = 3.61 cfs @ 12.16 hrs,  Volume= 14,530 cf,  Depth= 0.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  1" Rainfall=1.00"

Area (sf) CN Description

27,435 61 >75% Grass cover, Good, HSG B
* 63,757 98 Impervious, HSG B

152,499 74 >75% Grass cover, Good, HSG C
* 110,500 98 Future Impervious, HSG C

14,088 70 Woods, Good, HSG C
41,517 98 Paved roads w/curbs & sewers, HSG C

* 134 98 Impervious, HSG A

409,930 Weighted Average
194,022 47.33% Pervious Area
215,908 52.67% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.3 50 0.0400 0.09 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.24"

1.4 80 0.0370 0.96 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.2 44 0.3400 4.08 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.0 57 0.0200 0.99 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.4 105 0.3400 4.08 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

12.3 336 Total
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Summary for Pond DS-1: DS-1

Inflow Area = 36,074 sf, 63.51% Impervious,  Inflow Depth = 0.51"    for  1" event
Inflow = 0.47 cfs @ 12.08 hrs,  Volume= 1,520 cf
Outflow = 0.26 cfs @ 12.21 hrs,  Volume= 1,520 cf,  Atten= 45%,  Lag= 7.3 min
Primary = 0.26 cfs @ 12.21 hrs,  Volume= 1,520 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 96.25' @ 12.21 hrs   Surf.Area= 213 sf   Storage= 120 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 1.8 min ( 791.4 - 789.6 )

Volume Invert Avail.Storage Storage Description

#1 95.70' 580 cf ADS_StormTech MC-3500 d +Cap  x 5
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
Cap Storage= +14.9 cf x 2 x 1 rows = 29.8 cf

Device Routing     Invert Outlet Devices

#1 Primary 94.95' 3.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Device 1 95.70' 1.80 cfs Exfiltration at all elevations     Phase-In= 0.01'   
#3 Device 1 96.40' 12.0"  Round Culvert   

L= 25.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 96.40' / 96.28'   S= 0.0048 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.26 cfs @ 12.21 hrs  HW=96.25'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.26 cfs @ 5.23 fps)

2=Exfiltration  (Passes 0.26 cfs of 1.80 cfs potential flow)
3=Culvert  ( Controls 0.00 cfs)

Summary for Pond IS-2: IS-2

Inflow Area = 563,571 sf, 38.82% Impervious,  Inflow Depth = 0.32"    for  1" event
Inflow = 3.65 cfs @ 12.16 hrs,  Volume= 14,895 cf
Outflow = 3.65 cfs @ 12.16 hrs,  Volume= 14,895 cf,  Atten= 0%,  Lag= 0.0 min
Discarded = 3.65 cfs @ 12.16 hrs,  Volume= 14,895 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 99.25' @ 0.00 hrs   Surf.Area= 2,211 sf   Storage= 0 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.0 min ( 802.3 - 802.3 )

Volume Invert Avail.Storage Storage Description

#1 99.25' 5,777 cf ADS_StormTech MC-3500 d +Cap  x 52
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
52 Chambers in 2 Rows
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Cap Storage= +14.9 cf x 2 x 2 rows = 59.6 cf

Device Routing     Invert Outlet Devices

#1 Discarded 99.25' 15.60 cfs Exfiltration at all elevations     Phase-In= 0.01'   
#2 Primary 100.92' 18.0"  Round Culvert   

L= 164.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 100.92' / 100.92'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Discarded OutFlow  Max=0.00 cfs @ 12.16 hrs  HW=99.25'   (Free Discharge)
1=Exfiltration  (Passes 0.00 cfs of 15.60 cfs potential flow)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=99.25'   (Free Discharge)
2=Culvert  ( Controls 0.00 cfs)

REVISED 06-23-21



Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Jul 1 2021

ICS-1 & ICS-2 Internal Piping

Invert Elev Dn (ft) =  95.93
Pipe Length (ft) =  4.00
Slope (%) =  0.00
Invert Elev Up (ft) =  95.93
Rise (in) =  24.0
Shape =  Circular
Span (in) =  24.0
No. Barrels =  2
n-Value =  0.013
Culvert Type =  Circular Concrete
Culvert Entrance =  Groove end projecting (C)
Coeff. K,M,c,Y,k =  0.0045, 2, 0.0317, 0.69, 0.2

Embankment
Top Elevation (ft) =  107.00
Top Width (ft) =  3.50
Crest Width (ft) =  0.00

Calculations
Qmin (cfs) =  0.41
Qmax (cfs) =  0.41
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  0.41
Qpipe (cfs) =  0.41
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  0.12
Veloc Up (ft/s) =  1.84
HGL Dn (ft) =  97.01
HGL Up (ft) =  96.08
Hw Elev (ft) =  96.14
Hw/D (ft) =  0.10
Flow Regime =  Inlet Control

REVISED 06-23-21

BYPASS
MANIFOLD
EL:96.40



Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Jul 1 2021

ICS-3 - ICS-6 Internal Piping

Invert Elev Dn (ft) =  99.53
Pipe Length (ft) =  4.00
Slope (%) =  0.00
Invert Elev Up (ft) =  99.53
Rise (in) =  24.0
Shape =  Circular
Span (in) =  24.0
No. Barrels =  4
n-Value =  0.013
Culvert Type =  Circular Concrete
Culvert Entrance =  Groove end projecting (C)
Coeff. K,M,c,Y,k =  0.0045, 2, 0.0317, 0.69, 0.2

Embankment
Top Elevation (ft) =  107.00
Top Width (ft) =  3.50
Crest Width (ft) =  0.00

Calculations
Qmin (cfs) =  3.70
Qmax (cfs) =  3.70
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  3.70
Qpipe (cfs) =  3.70
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  0.49
Veloc Up (ft/s) =  2.72
HGL Dn (ft) =  100.70
HGL Up (ft) =  99.86
Hw Elev (ft) =  99.98
Hw/D (ft) =  0.22
Flow Regime =  Inlet Control

BYPASS
MANIFOLD
EL:100.92

REVISED 06-23-21
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S T A T E  O F  M A I N E  

D E P A R T M E N T  O F   

E N V I R O N M E N T A L  P R O T E C T I O N  

  

July 29, 2016 
 

StormTech, A Division of ADS, Inc. 
70 Inwood Road, Suite 3 
Rocky Hill, CT  06067 
ATTN: David Mailhot P.E. 
 
Dear Mr. Mailhot, 
 
This letter replaces the letter dated March 22, 2016. It includes a slight modification in section 1 
to clarify sizing requirements. 
 
The Stormtech Isolator Row was approved by the Department of Environmental Protection 
(Department) in September 2009 for use as a pre-treatment row before a subsurface 
underdrained filter system as described in Chapter 7.3 of Volume III of the Maine Stormwater 
Management Best Management Practice Manual. The sizing, installation, and maintenance 
criteria provided in this letter replace the ones given in Chapter 7.3 of Volume III of the Maine 
Stormwater Management BMP Manual. The Department still authorizes the use of the 
StormTech Isolator Row as a pre-treatment row meeting the requirements of the General 
Standards (Section 4.C.) of the Stormwater Management Rules (Chapter 500) provided the 
system is sized, installed, and maintained in accordance with the following provisions:   
 
1. The number of chambers within the Isolator Row pre-treatment structure must treat, without 

overflowing, the one-year 24-hour peak flow from the structure’s drainage area. To 
determine the number of chambers, the one-year peak flow rate must be divided by the 
specific flow rate of the chamber. The acceptable flow rate for each of the Isolator Row 
chamber sizes are as follow: 
 

Chamber size Flow Rate 
SC-310 0.1 cfs 
SC-740 or DC-780 0.2 cfs 
MC-3500 0.3 cfs 

  
Additional pre-treatment rows may be added based on site conditions and chamber bed 
layout provided each row is provided with access manhole and control structures. 

2. The Isolator Row must be part of a stormwater management system that conforms to all the 
requirements of Chapter 7.3 of the Stormwater Management Manual and be fitted with an 
overflow that bypasses the pretreatment Isolator Row only when the one-year 24-hour peak 
flow is exceeded, and discharges to a stable outlet or is directed to a detention 
system/structure that will provide necessary flood storage. 

3. The Isolator Row shall be underlain with a bottom surface consisting of two layers of ADS 
315 woven geotextile or equivalent; and be covered with one layer of ADS 601T non-woven 
geotextile or equivalent. 

4. The Isolator Row does not provide for the removal of hydrocarbons and should be preceded 
by a device or practice that will serve this function if the area draining to the Isolator Row is 
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Letter to Mr. Mailhot 
(March 22, 2016) 
Page 2 of 2 
 

 

a likely source of hydrocarbons (i.e. parking lots, roads, drive-through commercial 
enterprises). 

5. The Isolator Row must include an access at both ends for the removal of accumulated 
sediment and debris.   

6. The first year of system maintenance must be provided by the manufacturer to ensure that 
the system is operating according to the established specifications.  

7. Prior to construction, a five-year binding inspection and maintenance contract must be 
provided for review and approval by the Department, and must be renewed before contract 
expiration. The contract will be with a professional with knowledge of erosion and 
stormwater control, including a detailed working knowledge of the proposed system.  

8. The overall stormwater management design must meet all Department criteria and sizing 
specifications and will be reviewed and approved by the Department prior to use.   

9. Each project must be reviewed and approved by the manufacturer for proposed use, layout 
and sizing of the pre-treatment row and for conformance with their design specifications. 

10. The pre-treatment row must be installed under the manufacturer’s representative 
supervision. 

11. This approval is conditional to on-the-ground experience confirming that the StormTech 
Isolator Row system’s pollutant removal efficiency is appropriate.  The “permit shield” 
provision (Section 14) of the Chapter 500 rules will apply, and the Department will not 
require the replacement of the system if, with proper maintenance, pollutant removals do not 
satisfy the General Standard Best Management Practices.   

 
We look forward to working with you as these stormwater management structures are installed 
on new projects. Questions concerning this decision should be directed to Marianne Hubert at 
(207) 215-6485 or Jeff Dennis at (207) 215-6376. 
 
Sincerely, 

 
Mark Bergeron, P.E. 
Director 
Bureau of Land Resources 
 
 
Cc:  Don Witherill, Maine DEP 
  Gregg Novick, Stormwater Compliance LLC 

John Whitehouse, Advanced Drainage Systems, Inc. 
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2 Call StormTech at 888.892.2694 for technical and product information or visit www.stormtech.com

Isolator Row Field Verification Testing at the 
University of New Hampshire Stormwater Center

StormTech’s patented IsolatorTM Row is a row of chambers wrapped in a geotextile which filters the stormwater
trapping pollutants in the row.  The Isolator Row provides a way to inspect and maintain the system.

Isolator Row Detail

StormTech and Stormwater Quality

This system 

achieves a removal

efficiency of 80% for

TSS which meets 

most municipal 

recommended levels 

for water quality 

treatment.

• Field testing (TARP tier II protocol) of the Isolator Row
has been ongoing since December 2006.  

• Removal efficiencies for TSS have improved as the
filter cake has built up on the bottom fabric of the
Isolator Row.

• Current data shows a TSS removal 
efficiency which exceeds 80%.

Removal Efficiency Results:
• Total Suspended Solids = 80%
• Phosphorous = 49%
• Total Petroleum Hydrocarbons = 90%
• Zinc = 53%

Inspection and Maintenance
The Isolator Row can be inspected through 
the upstream manhole or optional inspection port.

Maintenance is easily accomplished with the JetVac
process.

The frequency of inspection and maintenance varies by
location. Contact StormTech for assistance with inspection
and maintenance scheduling.

Note: For many applications, the non-woven geotextile over the DC-780, MC-3500 and MC-4500 Isolator Row chambers can
be eliminated or substituted with the AASHTO Class 1 woven geotextile. Contact your StormTech representative for assistance.



 

 
 

20 Beaver Road│Suite 104│Wethersfield, CT│06109│Toll Free 888-892-2694│Fax 866-328-8401 │www.stormtech.com 
 

 
 
 
 
Technical  Memo      Pages: 3 
 
To: Ed Pisowicz       From: Ken Sanok, P.E. 
 
Cc: Engineering Department, Technical Services,   Date: 03/5/2010 

StormTech Regional Product Managers   
 
Subject: Design Guidance for the Isolator Row Weir 
 

 
 
Isolator Row 
The Isolator Row is typically designed to treat the "first flush” and offers the versatility 
to be sized on a volume basis or flow rate basis.  While the “first flush” will have the 
highest TSS, nutrient and hydrocarbon loading the unique design of the Isolator Row 
system continues to filter throughout the entire storm event.  An upstream 
manhole/diversion structure not only provides access to the Isolator Row but typically 
includes a high flow weir such that the stormwater flow rates or volumes that exceed 
the capacity of the Isolator Row chambers overtop the weir and discharge through a 
manifold to the remainder of the chamber bed.  There are several methods to divert 
the “first flush” into the Isolator Row (weirs, varying pipe inverts, etc.).  This memo 
addresses the design of a weir for the Isolator Row diversion structure.   

ISOLATOR ROW

No pipe
connection on

back end of
Isolator Row

Outlet control
structure

Diversion
structure

Diversion/Access
structure

No pipe connection
on back end of

Isolator Row

Overflow
manifold

Overflow/outlet
manifold

Underdrain pipe

ISOLATOR ROW

 
Figure 1 Typical StormTech Chamber Layout with Isolator Row 
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Structure Placement 
The diversion/access structure must be placed directly in front of the Isolator Row 
and must be connected by a 24” pipe to the SC-740, DC-780 and MC-3500 
chambers and a 12” pipe to the SC-310 chamber.  The structure will typically have a 
weir installed and a minimum size of 48 inches is recommended to allow access to 
the Isolator Row.  The design engineer may select a smaller size structure for 
shallow systems with low flow rates.  The actual size of the structure will vary based 
on the weir design, pipe sizes, pipe angles and design flow rate.   
 
Diversion Weir 
The weir is situated to divert the runoff initially into the Isolator Row.  The maximum 
weir crest elevation is determined by subtracting the head required to pass the peak 
flow from the maximum allowable water 
surface elevation.  Typically the weir crest 
elevation ranges from the midpoint of the 
chamber up to the top of the chamber (see 
figure 2).  The design of the weir is performed 
in several steps.  The desired sized structure is 
drawn on the engineer’s plans with the pipe 
connections.  A weir is drawn in and the length 
is determined.  The design engineer then 
determines the allowable water surface 
elevation over the weir crest in the structure 
(typically it is set at the same elevation as the 
top of the stone above the chambers).  The 
weir crest elevation is then estimated.  Start by 
assuming the elevation of the weir crest is at 
the same elevation as the top of the chambers.  
Thus the approach head (H) is the distance 
from the weir crest to the allowable water 
surface elevation. 
 
The equation of a sharp crested weir can be 
written as follows [1]: 
 

Q = C   2g LH
3

2

C = 0.40 + 0.05 H
P  

Q = flow rate (cfs) 
C = discharge coefficient  
L = length of weir (ft) 
H = approach head on the crest (ft) 
P = height of crest above channel bottom (ft) 
g = gravity (32.2 ft/s2) 
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The flow over the weir can be calculated using these equations.  This calculated flow 
is then compared to the design flow rate entering the structure.  If this calculated flow 
is greater than the design flow rate then the weir is sufficient to pass the flows.  If not, 
then the weir crest can be lowered and the calculations repeated.  As mentioned 
previously StormTech recommends the weir crest be set between the top of the 
chamber and the midpoint of the chamber (see figure 2C).  If the lowered crest 
cannot met the design flow rate a larger structure can be analyzed which allows for a 
longer weir crest.   
 
Other Considerations 
StormTech does not have any specifications for the material or structural design of 
the weir.  It is the responsibility of the design engineer to ensure a material/design 
selected is adequate for the project design parameters.  StormTech has found that 
aluminum weirs work well as the Isolator Row diversion weir.    
 
Due to the confined nature of the structures it is possible that the weir will be 
suppressed and/or contracted.  The design engineer must be aware of this and 
incorporate it into the design if deemed necessary.   
 
[1] Cassidy, J.J, Chaudhry, M.H., and Roberson, J.A., Hydraulic Engineering, 1st 

ed., Houghton Mifflin, Boston, 1988 
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1. Description of Technology 

 

The Isolator® Row PLUS (shown in Figures 1 and 2) is the first row of StormTech chambers that 

is surrounded with filter fabric and connected to a closely located manhole for easy access. The 

Isolator Row PLUS provides for settling and filtration of sediment as stormwater rises in the 

chamber and ultimately passes through the filter fabric.  The open-bottom chambers allow 

stormwater to flow out of the chambers, while sediment is captured in the Isolator Row PLUS. 

 

A single layer of proprietary Advanced Drainage Systems (ADS) PLUS fabric is placed between 

the angular base stone and the Isolator Row PLUS chamber.  The geotextile provides the means 

for stormwater filtration and provides a durable surface for maintenance operations. A non-woven 

fabric is placed over the chambers. See link to O&M Manual (pg. 23) for installation pictures. 

 

The Isolator Row PLUS is designed to capture the “first flush” runoff and offers the versatility to 

be sized on a volume basis or a flow basis. An upstream manhole not only provides access to the 

Isolator Row PLUS but includes a high/low concept such that stormwater flow rates or volumes 

that exceed the capacity of the Isolator Row PLUS bypass through a manifold to the other 

chambers. This is achieved with either an elevated bypass manifold or a high-flow weir. This 

creates a differential between the Isolator Row PLUS row of chambers and the manifold to the rest 

of the system, thus allowing for settlement time in the Isolator Row PLUS.  After Stormwater 

flows through the Isolator Row PLUS and into the rest of the StormTech chamber system it is 

either infiltrated into the soils below or passed at a controlled rate through an outlet manifold and 

outlet control structure. Since this technology fits under the infiltration basin BMP in the New 

Jersey Stormwater BMP Manual, it is not eligible for NJDEP MTD certification.   

 

 
 

Figure 1 Schematic of the StormTech Isolator Row PLUS System 
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Figure 2 Isolator Row PLUS Detail 
 

 

2. Laboratory Testing 

 

Beginning in January 2020, two overlapping StormTech SC-740 Isolator Row PLUS commercial 

size chambers were installed at the BaySaver Laboratory in Mount Airy, Maryland, to evaluate the 

performance of Isolator Row PLUS on Total Suspended Solid (TSS) removal.  Boggs 

Environmental Consultants (BEC) provided third-party review and oversight of all testing and data 

collection procedures, in accordance with the New Jersey Department of Environmental Protection 

Laboratory Protocol to Assess Total Suspended Solids Removal by a Filtration Manufactured 

Treatment Device (January 2013).  All sediment concentration samples were analyzed by 

Fredericktowne Labs (FTL) using ASTM D3977-97 (2019).  All sediment PSD analysis was 

performed by Environmental Consulting Services (ECS), using the methodology of ASTM D422-

63 (2007).  Prior to the start of testing, a Quality Assurance Project Plan (QAPP), revision dated 

January 9, 2020, was submitted to, and approved by the New Jersey Corporation for Advanced 

Technology (NJCAT). 

 

2.1 Test Setup 

 

The testing system, shown in Figure 3, consisted of a source tank, feed pump, flow control valve, 

flow meter, background sample port, screw-auger sediment feeder (doser), and an Isolator Row 

PLUS test system. This verification report only addresses the performance of the Isolator Row 

PLUS and not the entire StormTech system, since this is the row designed to remove sediment 

until the system goes into bypass. 

 

Testing Procedure 

 

The water source was potable water from the Town of Mount Airy Water & Sewer Department, 

obtained from an onsite tap, which served as the raw water supply for the testing system.  

Municipal tap water was used to fill the source tank, and then pumped to the system.  Flow rate 

was controlled to the target of 225 gpm by a flow control valve.  An inline flow meter (FloCat 

MFE electromagnetic flow meter) was used to measure the flow, and a SeaMetrics DL76 data 

logger (pictured in Figure 4) recorded the flow at one-minute intervals. The test sediment was 
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introduced to the inlet stream via a 12 -inch dosing port teed with a 12-inch influent line (pictured 

in Figure 5) located approximately 4 feet upstream of the system inlet. The dosing rate was 

controlled by a screw-auger Velodyne Barracuda 1000A volumetric feeder with a ½ HP variable 

speed motor.  The dosing rate was set to deliver an amount of sediment that, when mixed with the 

water from the source tank, would produce influent water with a target test sediment concentration 

of 200 mg/L. 

 
Figure 3 Schematic of the Isolator Row PLUS Test Configuration 

The Isolator Row PLUS was installed inside a watertight 16’L x 6’W x 4’H test box (pictured in 

Figures 6 and 7). The Isolator Row PLUS is an arch-shaped stormwater detention/retention 

sediment collection and filtering device, sealed with end caps, with a 12”-inch inlet pipe welded 

into the upstream end cap.  A ramp apparatus (patent pending) was attached to the inside of the 

chamber end cap to provide a smooth transition from pipe invert to fabric bottom.  It is configured 

to improve chamber function performance over time by distributing sediment and debris that 

would otherwise collect at the inlet.  It also serves to improve the fluid and solid flow back into 

the inlet pipe during maintenance and cleaning, and to guide cleaning and inspection equipment 

back into the inlet pipe when complete. 

 

The chambers were installed on a 10-inch base of washed, angular, crushed stone, (#57, ¾ inch 

blue stone) containing an 8-inch perforated underdrain pipe running the length of the test box, 

penetrating the wall of the downstream end of the test box to the discharge collection point.  An 

ADS non-woven geotextile fabric was placed over the top of the chamber row.  The chambers 

were then backfilled with the washed crushed stone up to the top of the chamber elevation.  
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Additionally, an opening was cut into the top of one chamber to allow for visual monitoring and 

head measurement.  No bypass or weir was installed upstream of the test box. 

 

The test flow entered the chamber via the influent pipe and flowed across the filter fabric, filling 

the row.  The water then flowed through the filter fabric, driven by hydrostatic head.  The treated 

water exited the test box via the underdrain. 

 

 
 

Figures 4 and 5 Photographs of Flow Meter and Sediment Delivery Port  

 

 
 

Figure 6 Side View Photograph of Isolator Row PLUS Test Box 
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Figure 7 Top View Photograph of Isolator Row PLUS Test Box 

 

Test Unit and Scaling Explanation 

 

The Isolator Row PLUS used in this test was constructed from two (2) overlapping polypropylene 

open-bottom StormTech SC-740 chambers (one shortened by 5-in. to enable fitting into the test 

box), two (2) SC-740 end caps, a ramp apparatus and one layer of ADS PLUS geotextile fabric. 

The chamber floor filtration area (effective filtration treatment area, EFTA) was approximately 

54.5 ft2. (calculated using an average contact width inside the chamber of 45 in). The target test 

flow was 225 gpm. The calculated hydraulic loading rate, flow rate/EFTA is 4.13 gpm/ft2 and the 

ratio of effective sedimentation treatment area to EFTA is 1.0.  Given these data, one can 

effectively scale the test results for all commercial systems. 

 

Sample Collection 

 

The grab sampling method was used for all sample collection by sweeping a wide-mouth 1-L 

plastic bottle through the free-discharge effluent stream, to ensure the full cross section of the flow 

was sampled. The start time for each run was recorded. 

 

The sampling schedule is provided in Table 1.  The detention time for the Isolator Row PLUS unit 

operating at 20 inches hydrostatic head (maximum head tested) is 2.1 minutes.  To comply with 

the NJDEP Filter Protocol, after initiating and stabilizing the flow rate at the MTFR and beginning 

sediment feed, effluent sampling did not begin until the filtration MTD has been in operation for 

a minimum of three detention times. 

 

Background water samples were collected upstream of the doser (shown in Figures 3 and 8) in 

correspondence with the odd-numbered effluent samples (i.e., Samples E1, E3, E5 at t = 9, 20, 31 

minutes).  
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Table 1 Sampling Schedule for the Isolator Row PLUS Tests 

 

Time (min) Sample(s) Time (min) Sample(s) 

0 S1 22 S3 

9 E1, BG1 31 E5, BG3 

10 E2 32 E6 

11 S2 33 Stop Flow 

20 E3, BG2 N/A DDA 

21 E4 N/A DDB 

NOTE:  S = sediment rate; E = effluent; BG = background; DD = drawdown 

 

 

 
 

Figure 8 Photograph of Background Sampling Port 

 

Two evenly-volume-spaced drawdown samples, DDA and DDB, were taken after the flow and 

sediment feed to the unit had been stopped. 

 

Sediment injection rates were measured using a stopwatch and the mass collected measured on a 

calibrated scale once at the very beginning of the run and twice more during the run.  A fourth 

sediment rate sample was taken after the run was finished as an internal check but was not included 

in the calculations for the report. The duration of each run was 33 minutes. 

 

A Chain of Custody (COC) form was used for each test run to record sampling date and time for 

externally analyzed samples. Copies of these forms were maintained by BaySaver Laboratory and 

FTL.  Sample bottles were labeled to identify the test run number and sample type (e.g., 

background, effluent), corresponding to the sample identification on the COC form.  BEC was 

present during each test run and witnessed labeling, completion of COC forms, and packaging of 
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samples for delivery to the external laboratory (FTL). Each person taking or relinquishing 

possession of the samples was required to sign a COC form before samples changed hands. 

 

Other Instrumentation and Measurement 

 

Water temperature was recorded every minute by a HOBO data logger placed in the source water 

tank of the test system. The water level in the Isolator Row PLUS was recorded every 5 minutes 

by visual observation of a yardstick mounted through the observation port on top of the first 

chamber. Run and sampling times were measured using a digital timer and a stopwatch, 

respectively.  

 

2.2 Test Sediment  

 

The test sediment had the particle size distribution (PSD) presented in Figure 9. The test sediment 

was custom-blended using various commercially available silica sands. The resulting blended 

sediment met the specification for the NJDEP Filter Protocol.  The test sediment was batched, 

labeled, and stored in covered bins for the duration of this project.  Under the supervision of BEC, 

twenty-one subsamples, taken from various locations within the test sediment containers, were 

composited.  From the composite, three random samples were taken for PSD and moisture content 

analyses, which were performed by ECS, using the methodology of ASTM method D422-63 

(2007). 
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Figure 9 Average Particle Size Distribution of Test Sediment Verified by ECS 
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The PSD test analysis results are summarized in Table 2.  ECS results showed that 17-19% of the 

particles were less than 8 µm and 89-90% of the particles were less than 250 µm. The d50 values 

(approximately 72 µm) also indicated that there was no significant difference between the NJDEP 

target gradation and the ECS-verified gradation of the test sediment. Thus, the blended test 

sediment was found to meet the NJDEP particle size specification and was acceptable for use.  

ECS also analyzed the sediment samples for moisture.  The average moisture content was 0.1%. 
 

Table 2 Particle Size Distribution of Test Sediment as Analyzed by ECS 

Particle Size 

(µm) 

Test Blend % Finer by Mass Analyzed by ECS  

NJ Blend A NJ Blend B NJ Blend C  Average 
NJDEP Specification 

(minimum % finer) 

1000 100.0 100.0 100.0 100.0 98 

500 100.0 100.0 100.0 100.0 93 

250 90.3 89.8 90.2 90.1 88 

150 79.3 78.1 78.1 78.5 73 

100 66.0 63.2 62.7 63.9 58 

75 52.0 50.9 50.3 51.1 50 

50 47.5 47.7 47.4 47.5 43 

20 35.9 36.0 34.3 35.4 33 

8 18.6 18.7 17.4 18.2 18 

5 13.0 13.0 11.6 12.5 8 

2 5.5 5.4 5.1 5.3 3 

d50 69 µm 72 µm 74 µm 72 µm 75 µm 

 

 

2.3 Sediment Removal Efficiency Testing 

 

Sediment removal efficiency testing adhered to the guidelines set forth in Section 5 of the NJDEP 

Laboratory Protocol for Filtration MTDs. The target flow through the system was 225 gpm, with 

a target sediment concentration of 200 mg/L. All samples were collected in clean, 1-L wide-mouth 

bottles. Three background samples were taken at 9, 20 and 31 minutes after the test began to ensure 

the supply water met the sediment concentration requirement. According to the NJDEP Filter 

Protocol, these background concentrations cannot exceed a TSS concentration of 20 mg/L. 

 

The test sediment screw-auger feeder introduced the test sediment into the influent stream to 

achieve the target influent TSS concentration of 200 mg/L. According to the NJDEP Filter 

Protocol, this influent concentration must stay within 10% of target, allowing for a 180 mg/L to 

220 mg/L influent concentration. The feeder was calibrated prior to each run. In order to confirm 

sediment feed rates during the test, in accordance with the NJDEP Filter Protocol, three samples 

of the test sediment were collected from the injection point (Figure 3, “Doser”) into a clean one-

liter container for verification of sediment feed rate, over an interval timed to the nearest second, 

with a minimum volume of 0.1 liter or a collection interval not exceeding one minute (whichever 

came first). The time was measured with a stopwatch.  The samples were weighed to the nearest 
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milligram in the BaySaver Laboratory under the observation of BEC.  The sediment feed rate 

coefficient of variance (COV) for the test sediment samples did not exceed 0.10. The mass from 

the sediment feed rate measurement samples was subtracted from the total mass introduced to the 

system when removal efficiency was calculated. 

 

Effluent sampling was performed by the grab sampling method during each run, according to the 

schedule in Table 1. When the test sediment feed was interrupted for test sediment measurements, 

the next effluent samples were collected after at least three detention times had elapsed. During 

the drawdown period, two evenly volume-spaced samples were collected after flow and sediment 

feed had stopped. All sediment concentration samples were analyzed by Fredericktowne Labs 

(FTL) using ASTM D3977-97 (2019) “Standard Test Methods for Determining Sediment 

Concentrations in Water Samples.”  

 

2.4 Sediment Mass Loading Capacity 

 

The sediment mass loading capacity testing occurred as a continuation of removal efficiency 

testing, with the target for influent concentration remaining at 200 mg/L, and all aspects of testing 

procedures kept the same to ensure consistency throughout. The sediment mass loading capacity 

of the Isolator Row PLUS is defined per the protocol as the point at which the cumulative mass 

removal drops below 80.0%.  For this testing program, the sediment mass loading testing was 

stopped prior to that point (after Run 16), because it was incorrectly assumed this criterion was 

reached.  Thus, the mass loading is defined as mass loaded into the unit through the end of Run 

16. 

 

3. Supporting Documentation 

 

The Procedure for Obtaining Verification of a Stormwater Manufactured Treatment Device from 

NJCAT states that copies of the laboratory test reports, all data from performance evaluation test 

runs, original data, pertinent calculations, and documentation of any maintenance activities that 

occur during the testing process are to be included in this section. All of this information has been 

provided to NJCAT and is available upon request. It is not practical to include it in this report. 

 

4. Testing Results 

 

A total of 16 removal efficiency testing runs were completed in accordance with the NJDEP filter 

protocol.  The target flow and influent sediment concentration were 225 gpm and 200 mg/L, 

respectively.  The results from all 16 runs were used to calculate the overall cumulative removal 

efficiency of the Isolator Row PLUS.  

 

4.1 Flow Rate 

 

Flow was monitored by an inline flow meter (FloCat MFE electromagnetic flow meter) and 

recorded by a SeaMetrics DL76 data logger every minute during each run.  For each run, the flow 

was maintained within 10% of the target (202.5 – 247.5 gpm). The average flow for all 16 runs 

was 226.1 gpm.  The flow data with coefficient of variance (COV) values for all 16 runs are 

summarized in Table 3.   
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4.2 Water Temperature 

 

Temperatures were recorded every minute by a HOBO water level logger (U20L-04). On average 

for all runs, the water temperature during testing was 45.7 degrees Fahrenheit, with a maximum of 

52.2 degrees Fahrenheit, meeting the NJDEP Filter Protocol requirement to be below 80 degrees 

Fahrenheit. Data are summarized in Table 3. 

 

Table 3 Flow Rate and Temperature Summary for All Runs 

 

Run  

Max 

Flow 

(gpm) 

Min 

Flow 

(gpm) 

Average 

Flow 

(gpm) 

Flow 

COV 

Flow 

Compliance 

(COV< 0.1) 

Maximum 

Temperature 

(Fahrenheit) 

NJDEP 

Temperature 

Compliance 

(< 80 F) 

1 232.8 223.9 226.3 0.0078 Y 48.2 Y 

2 228.9 218.6 220.8 0.0104 Y 51.5 Y 

3 229.4 220.0 227.2 0.0094 Y 44.7 Y 

4 230.2 218.7 223.2 0.0138 Y 40.5 Y 

5 228.7 216.9 222.2 0.0103 Y 44.7 Y 

6 227.6 217.0 224.2 0.0115 Y 46.7 Y 

7 229.7 221.9 226.4 0.0092 Y 44.6 Y 

8 230.3 222.2 226.8 0.0089 Y 43.5 Y 

9 233.2 218.4 225.6 0.0136 Y 45.5 Y 

10 232.2 219.7 228.4 0.0126 Y 44.7 Y 

11 226.9 219.2 224.1 0.0088 Y 52.4 Y 

12 232.2 222.1 226.9 0.0107 Y 48.5 Y 

13 234.7 221.2 226.1 0.0109 Y 48.5 Y 

14 231.9 223.4 228.7 0.0103 Y 45.6 Y 

15 236.8 224.1 231.4 0.0131 Y 52.2 Y 

16 232.5 221.3 229.0 0.0137 Y 47.8 Y 

Average     226.1     45.7    

Max           52.2   

 

4.3 Head 

The head level in the Isolator Row PLUS was recorded to the nearest 1/8 inch every five minutes, 

through visual observation of a yard stick mounted through the observation port of the first 

chamber.  With each run, after the first several measurements, the head during the run remained 

the same or increased slightly over that of the previous run.  The maximum head reached during 

all 16 runs was 18.75 inches.  Maximum head for each run is summarized in Table 4. 
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Table 4 Maximum Head (inches) for All Runs 

 

Run 

Maximum 

Head 

(inches) Run 

Maximum 

Head 

(inches) 

1 9.00 9 17.50 

2 12.00 10 18.00 

3 14.00 11 17.25 

4 15.25 12 18.00 

5 15.75 13 18.25 

6 16.25 14 18.50 

7 17.50 15 18.75 

8 17.25 16 18.75 

 

 

4.4 Sediment Concentration and Removal Efficiency 

 

Background TSS 

 

Municipal tap water was used as the water source during testing.  The background TSS 

concentration for all runs was well below the 20 mg/L NJDEP Protocol limit. Background TSS 

concentrations for each run are provided in Table 5.  The average background TSS concentration 

for each run was subtracted from the effluent and drawdown concentrations to provide adjusted 

figures, per the protocol. 

 

Sediment Dosing Rate and Influent TSS 

 

Influent TSS concentration was calculated by dividing the total mass of sediment added during a 

given run by the total volume of water flowing through the MTD during the addition of test 

sediment during that run.  The volume of water flowing through the device during the run was 

calculated by multiplying the average measured flow by the time of sediment addition only.  The 

average influent TSS was 204.2 mg/L, with individual run averages ranging from 195.9 to 216.7 

mg/L. All values are within the target range of 200 ± 20 mg/L.  Tables 6 and 7 provide the 

measured sediment rates for each run, and the resulting calculated influent TSS concentration.  In 

these tables, NJDEP Protocol compliance is defined as a TSS concentration in the range 180 – 220 

mg/L and sediment feed rate COV < 0.1. 
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Table 5 Background TSS Concentrations 

 

Run BG TSS 9 min BG TSS 20 min BG TSS 31 min Average MDL 

  (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

1 0.5 4 2 2.2 1.0 

2 1 1 0.5 0.8 1.0 

3 1 0.5 0.5 0.7 1.0 

4 0.5 0.5 0.5 0.5 1.0 

5 0.5 0.5 0.5 0.5 1.0 

6 0.5 0.5 0.5 0.5 1.0 

7 0.5 0.5 0.5 0.5 1.0 

8 0.5 0.5 0.5 0.5 1.0 

9 0.5 0.5 0.5 0.5 1.0 

10 0.5 0.5 0.5 0.5 1.0 

11 0.5 0.5 0.5 0.5 1.0 

12 0.5 0.5 0.5 0.5 1.0 

13 0.5 0.5 0.5 0.5 1.0 

14 0.5 0.5 0.5 0.5 1.0 

15 0.5 0.5 0.5 0.5 1.0 

16 0.5 0.5 0.5 0.5 1.0 

Note:  In cases where the measured background TSS concentration was below the Minimum Detection 

Level (MDL) of 1.0 mg/L, half the MDL was reported for the background concentration. 
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Table 6 Sediment Rate Measurements for Runs 1-10 

 

Run  
Run Time 

(min) 
Sediment 
Weight (g) Duration (s) 

Sediment 
Feed Rate 

(g/min) 

Influent 
Water Flow 
Rate (gpm) 

Influent TSS 
Conc. 
(mg/L) 

NJDEP 
Compliance 

1 

0 117.767 39.78 177.6 

226.3 202.9 Y 
11 110.674 40.16 165.4 

22 118.819 40.00 178.2 

COV     0.0418 

2 

0 114.921 39.91 172.8 

220.8 198.5 Y 
11 106.158 39.96 159.4 

22 110.429 40.10 165.2 

COV     0.0404 

3 

0 117.364 39.85 176.7 

227.2 206.8 Y 
11 116.700 39.90 175.5 

22 120.156 39.72 181.5 

COV     0.0179 

4 

0 121.043 39.79 182.5 

223.2 216.7 Y 
11 125.058 39.88 188.2 

22 118.657 39.85 178.7 

COV     0.0261 

5 

0 111.624 40.03 167.3 

222.2 215.0 Y 
11 117.883 40.00 176.8 

22 132.393 39.88 199.2 

COV     0.0904 

6 

0 114.723 39.94 172.3 

224.2 206.6 Y 
11 119.043 40.03 178.4 

22 117.644 40.28 175.2 

COV     0.0174 

7 

0 115.351 40.00 173.0 

226.4 198.1 Y 
11 110.196 40.25 164.3 

22 114.603 40.00 171.9 

COV     0.0281 

8 

0 115.664 39.72 174.7 

226.8 201.5 Y 
11 117.915 39.93 177.2 

22 110.840 39.82 167.0 

COV     0.0307 

9 

0 116.845 39.87 175.8 

225.6 205.2 Y 
11 114.135 39.81 172.0 

22 117.894 39.75 178.0 

COV     0.0172 

10 

0 111.306 39.57 168.8 

228.4 203.0 Y 
11 119.680 39.81 180.4 

22 118.275 39.90 177.9 

COV     0.0347 
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Table 7 Sediment Rate Measurements for Runs 11-16 

 

Run # 
Run Time 

(min) 
Sediment 
Weight (g) Duration (s) 

Sediment 
Feed Rate 

(g/min) 

Influent 
Water Flow 
Rate (gpm) 

Influent TSS 
Conc. 
(mg/L) 

NJDEP 
Compliance 

11 

0 114.505 39.90 172.2 

224.1 207.8 Y 
11 119.160 39.94 179.0 

22 118.629 40.03 177.8 

COV   0.0207 

12 

0 115.516 39.78 174.2 

226.9 208.8 Y 
11 118.805 39.87 178.8 

22 124.236 40.22 185.3 

COV   0.0311 

13 

0 114.776 39.78 173.1 

226.1 198.0 Y 
11 106.924 39.85 161.0 

22 115.083 39.69 174.0 

COV   0.0429 

14 

0 112.871 39.72 170.5 

228.7 199.9 Y 
11 116.869 39.84 176.0 

22 114.529 39.81 172.6 

COV   0.0161 

15 

0 112.091 39.72 169.3 

231.4 195.9 Y 
11 112.200 39.81 169.1 

22 117.588 39.94 176.6 

COV   0.0250 

16 

0 118.503 39.59 179.6 

229.0 202.3 Y 
11 116.834 39.78 176.2 

22 112.971 39.84 170.1 

COV   0.0273 

 

 

Effluent TSS 

 

During each run, grab samples were taken of the effluent according to the schedule in Table 1, 

and all TSS analyses were conducted by Fredericktowne Labs.  For each run, the average effluent 

concentration was adjusted by subtracting the average background TSS concentration.  The 

average adjusted effluent TSS concentration during testing was 39 mg/L, with individual run 

averages ranging from 32.0 to 45.5 mg/L.  Effluent and adjusted effluent TSS concentrations for 

each run are given in Table 8. 
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Table 8 Effluent Sample TSS Concentrations 

Run 

EFF 

TSS 9 

min 

EFF 

TSS 10 

min 

EFF 

TSS 20 

min 

EFF 

TSS 21 

min 

EFF 

TSS 31 

min 

EFF 

TSS 32 

min 

Mean MDL 

Adjusted 

Effluent 

TSS 

  (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

1 48 48 47 47 48 48 47.7 1.0 45.5 

2 32 32 33 32 35 33 32.8 1.0 32.0 

3 33 37 37 40 38 38 37.2 1.0 36.5 

4 28 31 34 38 32 38 33.5 1.0 33.0 

5 40 41 39 33 42 42 39.5 1.0 39.0 

6 38 41 39 37 41 44 40.0 1.0 39.5 

7 37 40 37 36 37 38 37.5 1.0 37.0 

8 38 41 38 40 32 38 37.8 1.0 37.3 

9 35 41 36 36 42 41 38.5 1.0 38.0 

10 39 44 34 38 37 41 38.8 1.0 38.3 

11 35 41 38 38 38 43 38.8 1.0 38.3 

12 36 43 36 41 46 47 41.5 1.0 41.0 

13 41 46 37 37 42 45 41.3 1.0 40.8 

14 44 49 39 42 42 45 43.5 1.0 43.0 

15 40 43 41 39 40 45 41.3 1.0 40.8 

16 43 45 41 44 45 46 44.0 1.0 43.5 

Note: Adjusted effluent TSS concentration is the average effluent TSS concentration minus the average 

background TSS concentration (Table 5). 

 

Drawdown TSS 

 

According to the NJDEP Filter Protocol, the amount of sediment that leaves the filter during the 

drawdown period must be accounted for and documented.  During each run, two evenly volume-

spaced grab samples were taken of the drawdown, and all TSS analyses were conducted by 

Fredericktowne Labs. For each run, the average drawdown concentration was adjusted by 

subtracting the average background TSS concentration (Table 9).  
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Table 9 Drawdown Sample TSS Concentrations 

Run 

DDA DDB Average MDL 

Adjusted 

Drawdown 

TSS 

  (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

1 62 11 36.5 1.0 34.3 

2 39 16 27.5 1.0 26.7 

3 42 14 28.0 1.0 27.3 

4 41 18 29.5 1.0 29.0 

5 42 16 29.0 1.0 28.5 

6 45 17 31.0 1.0 30.5 

7 44 16 30.0 1.0 29.5 

8 48 17 32.5 1.0 32.0 

9 42 18 30.0 1.0 29.5 

10 45 17 31.0 1.0 30.5 

11 43 17 30.0 1.0 29.5 

12 44 16 30.0 1.0 29.5 

13 46 18 32.0 1.0 31.5 

14 50 18 34.0 1.0 33.5 

15 47 17 32.0 1.0 31.5 

16 48 15 31.5 1.0 31.0 

Note:  Adjusted drawdown TSS concentration is the average drawdown TSS concentration 

minus the average background TSS concentration (Table 5). 

 

In order to estimate the volume of water during drawdown, under observation by BEC, the unit 

was filled prior to all testing with clean water and the drawdown volume as a function of time was 

calculated from the height of the flow stream in the effluent pipe as a function of time.  Total 

drawdown volume was estimated at 268.6 gal at an operating head of 2.5 inches.  This volume was 

used to determine the volume of the void space of the gravel bed, which was then used, along with 

the dimensions of the Isolator Row PLUS chambers, to calculate the drawdown volume for 

incremental head levels above 2.5 inches.  Adjusted average drawdown TSS concentrations and 

drawdown losses are given in Table 10. 
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Table 10 Drawdown Losses 

Run 

Head Level at 

End of Run 

(in) 

Drawdown 

Volume (gal) 

Average 

Adjusted 

Drawdown 

TSS Conc. 

(mg/L) 

Total 

Sediment Lost 

During 

Drawdown (g) 

1 9.00 285.2 34.3 37.1 

2 12.00 354.2 26.7 35.7 

3 14.00 403.3 27.3 41.7 

4 15.25 432.8 29.0 47.5 

5 15.75 443.9 28.5 47.9 

6 16.25 454.2 30.5 52.4 

7 17.50 476.0 29.5 53.2 

8 17.00 468.2 32.0 56.7 

9 17.25 472.3 29.5 52.7 

10 17.75 476.0 30.5 55.0 

11 17.25 472.3 29.5 52.7 

12 17.5 476.0 29.5 53.2 

13 18.00 482.4 31.5 57.5 

14 18.25 484.9 33.5 61.5 

15 18.50 486.8 31.5 58.1 

16 18.25 484.9 31.0 56.9 

 

 

Removal Efficiency Calculation 

 

Removal efficiency was calculated using the following equation from the NJDEP Filter Protocol: 

 

Removal Efficiency (%) =

(

Average Influent
TSS Concentration x
Total Volume
of Test Water

) − (

Adjusted Effluent
TSS Concentration x
Total Volume

of Effluent Water

) −

(

 
 

Average
Drawdown Flow

TSS Concentration x 
Total Volume

of Drawdown Water)

 
 

Average Influent TSS Concentration x Total Volume of Test Water
  x  100 

 

For each run, sediment concentrations of background, influent, effluent, and drawdown, as well 

as the calculated removal efficiency, are summarized in Table 11.  As shown in this summary 

table, the Isolator Row PLUS demonstrated a cumulative sediment removal efficiency of 81.2% 

over the course of 16 test runs. 
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Table 11 Removal Efficiency Results 

 

Run  

Average 
Influent 

TSS 
(mg/L) 

 
Influent 
Water 

Volume 
(gal) 

Adjusted 
Average 
Effluent 

TSS 
(mg/L) 

Effluent 
Water 

Volume 
(gal) 

Adjusted 
Average 

Drain 
Down 

TSS 
(mg/L) 

Drain 
Down 
Water 

Volume 
(gal) 

Single 
Run 

Removal 
Efficiency 

(%) 

Mass of 
Captured 
Sediment 

(g) 

Cumulative 
Removal 
Efficiency 

(%) 

1 203 7166 46 6881 34 285 77.8 4282 77.8 

2 199 6993 32 6639 27 354 84.0 4415 80.8 

3 207 7197 37 6793 27 403 82.6 4654 81.4 

4 217 7068 33 6635 29 433 84.9 4923 82.3 

5 215 7037 39 6593 29 444 82.2 4705 82.3 

6 207 7097 40 6643 31 454 81.2 4504 82.1 

7 198 7169 37 6693 30 476 81.6 4386 82.0 

8 201 7184 37 6716 32 468 81.6 4473 82.0 

9 205 7147 38 6675 30 472 81.8 4539 82.0 

10 203 7235 38 6759 31 476 81.4 4523 81.9 

11 208 7096 38 6624 30 472 81.8 4567 81.9 

12 209 7185 41 6709 30 476 80.7 4584 81.8 

13 198 7162 41 6680 32 482 79.7 4277 81.6 

14 200 7242 43 6757 34 485 78.8 4318 81.4 

15 196 7329 41 6842 32 487 79.5 4320 81.3 

16 202 7254 44 6769 31 485 78.9 4384 81.2 

Ave. 204.2 7160 39 6713 31 447 81.2 4491 N/A 

Cumulative Mass Removed (g) 71854 

Cumulative Mass Removed (lb) 158.4 

Total Mass Loaded (lb) 195.2 

Cumulative Removal Efficiency (%) 81.2 

 

4.5 Sediment Mass Loading 

 

Sediment mass loading for each run was approximately 12.2 lbs on average.  These data are 

summarized in Table 12. 

 

Sediment mass loading was calculated from the summation of the total sediment mass added 

during dosing in each run. 
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Table 12 Sediment Mass Loading Summary 

 

Run 

Sediment 

Loading 

(lbs) 

Cumulative 

Sediment 

Loading 

(lbs) 

Run 

Sediment 

Loading 

(lbs) 

Cumulative 

Sediment 

Loading 

(lbs) 

1 12.1 12.1 9 12.2 110.0 

2 11.6 23.7 10 12.3 122.2 

3 12.4 36.1 11 12.3 134.5 

4 12.8 48.9 12 12.5 147.0 

5 12.6 61.5 13 11.8 158.9 

6 12.2 73.8 14 12.1 170.9 

7 11.9 85.6 15 12.0 182.9 

8 12.1 97.7 16 12.2 195.2 

 

Overall, a total of 195.2 lbs of sediment was loaded into the Isolator Row PLUS over the course 

of the 16 runs.  Total captured mass over the 16 runs was 158.4 lbs (Table 11). 

 

The relationship between removal efficiency and sediment mass loading is shown in Figure 10.  

The relationship between driving head and sediment mass loading is shown in Figure 11. 
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Figure 10 Removal Efficiency vs. Sediment Mass Loading 
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Cumulative Mass Loading (lbs)
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Figure 11 Driving Head vs. Sediment Mass Loading 

 

 

5.  Performance Verification 

 

The Isolator Row PLUS used in this test, constructed from two (2) overlapping StormTech SC-

740 chambers and one layer of ADS PLUS fabric, demonstrated a cumulative mass TSS removal 

efficiency of 81.2% and a sediment mass loading capacity of 3.58 lb./ft2 (mass capture capacity of 

2.91 lb./ft2) of geotextile fabric filtration area when operated with a driving head < 20 inches at a 

hydraulic loading rate of 4.13 gpm/ft2 of geotextile fabric filtration area. The MTFR’s and 

maximum allowable drainage area for other StormTech Isolator Row PLUS models are shown in 

Table 13.  
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Table 13 Isolator Row PLUS System Model Sizes and New Jersey Treatment 

Capacities 

Model 

Surface 

Loading Rate 

(gpm/ft2) 

 

Single 

Chamber 

Effective 

Filtration 

Treatment 

Area (ft2) 

 

Single 

Chamber 

MTFR 

(cfs)1 

 

Single 

Chamber 

Mass 

Loading 

Capacity  

(lbs) 

 

Single 

Chamber 

Mass 

Capture 

Capacity 

(lbs) 

 

Single 

Chamber 

Drainage 

Area 

(acres) 

 

Single 

Chamber 

StormTech 

SC-160 4.13 11.45 0.105 41.0 33.4 0.06 

StormTech 

SC-310 4.13 17.7 0.163 63.4 51.6 0.09 

StormTech 

SC-740 4.13 27.8 0.256 99.6 81.0 0.14 

StormTech 

DC-780 4.13 27.8 0.256 99.6 81.0 0.14 

StormTech 

MC-3500 4.13 42.9 0.395 153.7 125.0 0.21 

StormTech 

MC-4500 4.13 30.1 0.277 107.8 87.7 0.15 

1. Based on 4.13 gpm/ft2 of effective filtration treatment area. 

2. Drainage Area is based on the equation in the NJDEP Filter Protocol wherein drainage area is 

calculated by dividing the pounds of mass captured by 600 lb/acre. 

 

 

6. Design Limitations 

 

Maximum Flow Rate 

 

The StormTech Isolator Row PLUS unit has an MTFR of 0.501 cfs (225 gpm) and an effective 

filtration treatment area (EFTA) of 54.5 ft2 (loading rate 4.13 gpm/ft2). 

 

Slope 

 

The StormTech Isolator Row PLUS is recommended for installation with little to no slope to 

ensure proper, consistent operation. Steep slopes should be reviewed by ADS/StormTech 

Engineering support.  

 

Allowable Head Loss 

 

There is an operational head loss associated with the StormTech Isolator Row PLUS. The head 

loss will increase over time due to the sediment loading to the system. Site-specific treatment flow 

rates, peak flow rates, pipe diameter, and pipe slopes should be evaluated to ensure there is 

appropriate head for the system to function properly. 
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Sediment Load Capacity 

 

Based on laboratory testing results, the StormTech Isolator Row PLUS unit has a mass loading 

capacity of 195.2 lbs. while operating at a sediment removal efficiency of 81.2%; the total sediment 

load captured by the tested Isolator Row PLUS is 158.4 lbs. 

 

Pre-treatment Requirements 

 

The StormTech Isolator Row PLUS unit does not require additional pre-treatment. 

 

Configurations 

 

The StormTech Isolator Row PLUS is available in multiple configurations.  The length and size 

can be adjusted to meet project specific design volumes or flow rates.  

 

Structure Load Limitations 

 

The StormTech Isolator Row PLUS, as part of the overall chamber system, is designed to meet the 

full scope of design requirements of the American Society of Testing Materials (ASTM) 

International specification F2787 “Standard Practice for Structural Design of Thermoplastic 

Corrugated Wall Stormwater Collection Chambers” and produced to the requirements of the 

ASTM F2418 “Standard Specification for Polypropylene (PP) Corrugated Stormwater Collection 

Chambers”. The StormTech chambers provide the full AASHTO safety factors for live loads and 

permanent earth loads. The ASTM F 2787 standard provides specific guidance on how to design 

thermoplastic chambers in accordance with AASHTO Section 12.12. of the AASHTO LRFD 

Bridge Design Specifications. ASTM F 2787 requires that the safety factors included in the 

AASHTO guidance are achieved as a prerequisite to meeting ASTM F 2418. The three standards 

provide both the assurance of product quality and safe structural design. 

 

7. Maintenance Plan 

 

The frequency of Inspection and Maintenance varies by location. A routine inspection schedule 

needs to be established for each individual location, based upon site-specific variables. The type 

of land use (i.e. industrial, commercial, public, residential), anticipated pollutant load, percent 

imperviousness, climate, rainfall data, etc., all play a critical role in determining the actual 

frequency of inspection and maintenance practices. 

 

The Isolator Row PLUS may also be part of a treatment train. By treating stormwater prior to entry 

into the chamber system, the service life can be extended and pollutants such as hydrocarbons can 

be captured. 

 

At a minimum, StormTech recommends annual inspections. Initially, the Isolator Row PLUS 

chamber should be inspected every 6 months for the first year of operation. For subsequent years, 

the inspection schedule should be adjusted based upon previous observation of sediment 

deposition. 
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The Isolator Row PLUS incorporates a combination of standard manhole(s) and strategically 

located inspection ports (as needed). The inspection ports allow for easy access to the Isolator Row 

PLUS from the surface, eliminating the need to perform a confined space entry for inspection 

purposes. 

 

If, upon visual inspection, it is found that sediment has accumulated, a stadia rod should be inserted 

to determine the depth of sediment. When the average depth of sediment exceeds 3 inches 

throughout the length of the Isolator Row PLUS, clean-out should be performed. 

 

The Isolator Row PLUS was designed to reduce the cost of periodic maintenance. By “isolating” 

sediment to just one row of the StormTech system, costs are dramatically reduced by eliminating 

the need to clean out each row of the entire storage bed. If inspection indicates the potential need 

for maintenance, access is provided via a manhole(s) located on the end(s) of the row for cleanout. 

 

Maintenance is accomplished with the JetVac process. The JetVac process utilizes a high-pressure 

water nozzle to propel itself down the Isolator Row PLUS while scouring and suspending 

sediment.   As the nozzle is retrieved, the captured pollutants are flushed back into the manhole 

for vacuuming. Most sewer and pipe maintenance companies have vacuum/JetVac combination 

vehicles. Selection of an appropriate JetVac nozzle will improve maintenance efficiency.  

 

Fixed nozzles designed for culverts or large diameter pipe cleaning are preferable. Rear-facing jets 

with an effective spread of at least 45” are best. Most JetVac reels have 400 feet of hose, allowing 

maintenance of an Isolator Row PLUS up to 50 chambers long. The JetVac process should only 

be performed on StormTech Isolator Rows PLUS that have AASHTO class 1 woven geotextile (as 

specified by StormTech) over their angular base stone. 

 

Complete details of the design, operation, and maintenance of the Isolator Row PLUS can be 

found in the StormTech O&M Manual, available online at: 

https://www.stormtech.com/download_files/pdf/11081-stormtech-isolator-row-plus-manual-07-20.pdf 

 
8. Statements 

 

The attached pages include signed statements from the manufacturer (Advanced Drainage 

Systems, Inc.), the third-party environmental consulting firm (Boggs Environmental Consultants, 

Inc.), and NJCAT. These statements are included as a requirement for the verification process.  
 

  

https://www.stormtech.com/download_files/pdf/11081-stormtech-isolator-row-plus-manual-07-20.pdf
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Center for Environmental Systems                                                                                     

Stevens Institute of Technology                                                                                                            

One Castle Point                                                                                                                          

Hoboken, NJ 07030-0000 

 

May 1, 2020 

George F. Ives III, P.E. 

StormTech, LLC 

520 Cromwell Ave 

Rocky Hill, CT 06067 

 

Dear Mr. Ives, 

 

Based on my review, evaluation and assessment of the testing conducted on the StormTech , LLC 

Isolator Row PLUS at the BaySaver Laboratory (Storm Tech, LLC and BaySaver Technologies, 

LLC are subsidiaries of Advanced Drainage Systems, Inc.), under the independent third-party 

oversight of Boggs Environmental Consultants (BEC), Inc., the test protocol requirements 

contained in the “New Jersey Department of Environmental Protection Laboratory Protocol to 

Assess Total Suspended Solids Removal by a Filtration Manufactured Treatment Device” (NJDEP 

Filter Protocol, January 2013) were met or exceeded. Specifically: 

 

Test Sediment Feed 

 

The test blend was custom-blended using various commercially available silica sands under the 

oversight of BEC. The particle size distribution was independently analyzed by Environmental 

Consulting Services (ECS), using the methodology of ASTM method D422-63. The blended silica 

met the specification within tolerance as described in Section 5B of the NJDEP filter protocol and 

was acceptable for use.   

 

Removal Efficiency Testing 

 

Sixteen (16) removal efficiency testing runs were completed in accordance with the NJDEP filter 

protocol.  The target flow rate was 225 gpm and the influent sediment concentration was 200 mg/L. 

The average flow rate for all 16 runs was 226.1, with a coefficient of variation (COV) below the 

flow compliance (COV) < 0.1 for all the runs. Likewise, for all runs the sediment feed rate COV 

was below the < 0.03 protocol limit. The Isolator Row PLUS demonstrated a cumulative sediment 

removal efficiency of 81.2% over the course of the 16 test runs. 
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Sediment Mass Loading Capacity 

 

Mass loading capacity testing was conducted concurrently with removal efficiency testing. The 

Isolator Row PLUS has a mass loading capture capacity of 158.4 lbs (2.91 lbs/ft2 of filtration area). 

No maintenance was performed on the test system during the entire testing program.   

 

Scour Testing 

 

No scour testing was performed. Hence the Isolator Row PLUS is verified for off-line installation 

only. 

 

Sincerely, 

 

 
Richard S. Magee, Sc.D., P.E., BCEE 
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Specifications 

 

Introduction 

• Manufacturer – StormTech, LLC, 520 Cromwell Ave, Rocky Hill, CT 06067  

• Website: http://www.StormTech.com. Phone: 888-892-2694 

• MTD – StormTech Isolator Row PLUS verified models are shown in Table 13 

• TSS Removal Rate – 81.2% 

• Off-line installation 

 

Detailed Specification 

• NJDEP sizing tables and physical dimensions of StormTech Isolator Row PLUS verified models 

are shown in Table 13. These sizing tables are valid for NJ following NJDEP Water Quality 

Design Storm Event of 1.25" in 2 hours (NJAC 7:8-5.5(a)). 

• Maximum inflow drainage area 

 The maximum inflow drainage area is governed by the maximum treatment flow rate of 

each model as presented in Table 13. 

• Driving head will vary for a given Isolator Row PLUS model based on the site-specific 

configuration. The maximum head without bypass is 36”, but the minimum head varies depending 

on the flow rate through the unit. Design support is given by StormTech for each project, and site-

specific drawings (cut sheets) will be provided that show pipe inverts, finish surface elevation, and 

peak treatment and maximum flow rates through the unit. 

• The drawdown flow exits via the underdrain.  A clean filter draws down in approximately 20 

minutes. 



Project: Amesbury Sports Park Project Number: 2190336

Location: Amesbury, MA Prepared By:

Client: Global Property Developers Corp Date:

Standard 3: Recharge Calculations (Static Method)

Subsurface Infiltration System (IS-2)

Hydrologic Soils Group: A B C D

Total Proposed Impervious Area (AC): 0.0030 2.4854 4.3298 0.0000 6.82

Target Factor: 0.60 0.35 0.25 0.10

Required Recharge Volume: 7 3,158 3,929 0 7,094 CF

Volume Below Lowest Outlet: 20,555 CF

Elevation of Lowest Invert: 99.50

Determine Drawdown Time

Saturated Hydraulic Conductivity (Rawls Rate): 1.02 IN/HR

Bottom Area of Infiltration Basin: 36,670 SF

Drawdown Time: 6.6 HRS

Capture Area Adjustment

Captured Impervious Area (SF): 299,755

Total Impervious Area (SF): 322,667

Percentage Captured: 92.90%

AKG

October 15, 2021

REVISED 10-15-21



Amesbury MA - Amesbury Sports Park

Water Quality Volume Calculation

April 23, 2021

Required Water Quality Storage

Proposed Paved Area sf   x    1" x   1'/12"= Required WQ Storage CF

Location
Proposed 

Impervious Area

Required 

WQ Storage
Provided WQ Storage Description

(sqft) (cf) (cf)

IS-2 218,755 18,230 20,555 Subsurface Infiltration System 2 (Below Athletic Field)

REVISED 04-23-21



Type III 24-hr  100YR Rainfall=8.45"HydroCAD-PR
  Printed  4/20/2021Prepared by Weston & Sampson

HydroCAD® 10.00-20  s/n 00455  © 2017 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond IS-2: IS-2

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

98.50 39,665 0
98.60 39,665 1,587
98.70 39,665 3,173
98.80 39,665 4,760
98.90 39,665 6,346
99.00 39,665 7,933
99.10 39,665 9,520
99.20 39,665 11,106
99.30 39,665 13,637
99.40 39,665 17,103
99.50 39,665 20,555
99.60 39,665 23,993
99.70 39,665 27,417
99.80 39,665 30,826
99.90 39,665 34,221

100.00 39,665 37,599
100.10 39,665 40,958
100.20 39,665 44,299
100.30 39,665 47,619
100.40 39,665 50,918
100.50 39,665 54,196
100.60 39,665 57,449
100.70 39,665 60,676
100.80 39,665 63,874
100.90 39,665 67,045
101.00 39,665 70,184
101.10 39,665 73,291
101.20 39,665 76,363
101.30 39,665 79,399
101.40 39,665 82,396
101.50 39,665 85,349
101.60 39,665 88,258
101.70 39,665 91,118
101.80 39,665 93,926
101.90 39,665 96,678
102.00 39,665 99,370
102.10 39,665 101,994
102.20 39,665 104,546
102.30 39,665 107,016
102.40 39,665 109,392
102.50 39,665 111,655
102.60 39,665 113,763
102.70 39,665 115,681
102.80 39,665 117,463
102.90 39,665 119,168
103.00 39,665 120,795
103.10 39,665 122,381
103.20 39,665 123,968
103.30 39,665 125,555
103.40 39,665 127,141
103.50 39,665 128,728
103.60 39,665 130,314

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

103.70 39,665 131,901
103.80 39,665 133,488
103.90 39,665 135,074
104.00 39,665 136,661

VOLUME BELOW
LOWEST OUTLET

REVISED 04-23-21



Project: Amesbury Sports Park Prepared By:

Checked By:

Date:

Design Criteria

LA =

W1 = 3Do

W2 = 3Do + LA

d50 =

Where,

= the length of the apron (Ft.)

W1 =  the width of apron at outlet of the pipe or width of channel (Ft.)

W2 = the width of the downstream end of the apron (Ft.)

= the median stone diameter (Ft.)

= the discharge from the pipe during the 10-year storm event (CFS)

Do = the diameter of the pipe of width of the box culvert (FT)

Tw = the tailwater depth above the invert of the pipe (Ft.)

Barrels

V>2.5 fps

Notes:

1.

1 0.3624.7 0.406.0

(Ft.)

The velocity for each outlet was generated using HydroCAD

7Do

NoFES-1 7.41 2.0 18.7

(Ft.)

Velocity

(FPS)

JIP

04/23/21

AKG

OUTLET PROTECTION SIZING CALCULATION SHEET

0.02

Tw

1.8Q

Do
1.5

Q (10 Yr) Min. W1Do Min. W2

LA

d50

Min. LA Req'd

+

Tw

Q

(Ft.)

x
Q

1.33

Do

Min.d50Outlet

FES-2 7.41 2.0 1 18.7 6.0 24.7 0.40 0.36 2.36 No

(CFS) (Ft.) (Ft.)

2.36

(Ft.)

REVISED 04-23-21
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CB-1

CB-1

CB-10

CB-10

CB-11

CB-11

CB-11-TD

CB-11 Trench Drain

CB-12

CB-12

CB-13

CB-13

CB-13-TD

CB-13 Trench Drain

CB-14

CB-14

CB-15

CB-15

CB-15-TD

CB-15 Trench Drain

CB-16

CB-16

CB-17

CB-17

CB-17-TD

CB-17-Trench Drain

CB-18

CB-18

CB-19

CB-19

CB-2

CB-2

CB-20

CB-20

CB-21

CB-21

CB-22

CB-22

CB-23

CB-23

CB-24

CB-24

CB-25

CB-25

CB-26

CB-26

CB-27

CB-27

CB-29

CB-29

CB-29-TD

CB-29 Trench Drain

CB-3

CB-3

CB-30

CB-30

CB-4

CB-4

CB-5

CB-5

CB-6

CB-6

CB-7

CB-7

CB-7-TD

CB-7 Trench Drain

CB-8

CB-8

CB-9

CB-9

CB-9-TD

CB-9 Trench Drain

DMH-27

DMH-27

DMH-31

DMH-31

Routing Diagram for HydroCAD-PR Grates
Prepared by Weston & Sampson,  Printed 6/21/2021

HydroCAD® 10.10-5a  s/n 00455  © 2020 HydroCAD Software Solutions LLC

Subcat Reach Pond Link

REVISED 06-23-21



Type III 24-hr  25YR Rainfall=6.56"HydroCAD-PR Grates
  Printed  6/21/2021Prepared by Weston & Sampson

Page 2HydroCAD® 10.10-5a  s/n 00455  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment CB-1: CB-1

Runoff = 0.38 cfs @ 12.08 hrs,  Volume= 1,369 cf,  Depth= 6.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

2,599 98 Paved roads w/curbs & sewers, HSG C

2,599 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-10: CB-10

Runoff = 0.33 cfs @ 12.08 hrs,  Volume= 1,171 cf,  Depth= 5.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

388 74 >75% Grass cover, Good, HSG C
1,998 98 Paved roads w/curbs & sewers, HSG C

2,386 Weighted Average
388 16.26% Pervious Area

1,998 83.74% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-11: CB-11

Runoff = 0.41 cfs @ 12.08 hrs,  Volume= 1,454 cf,  Depth= 6.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

2,761 98 Paved roads w/curbs & sewers, HSG C

2,761 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

REVISED 06-23-21
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Summary for Subcatchment CB-11-TD: CB-11 Trench Drain

Runoff = 1.05 cfs @ 12.09 hrs,  Volume= 3,255 cf,  Depth= 3.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

10,668 74 >75% Grass cover, Good, HSG C

10,668 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-12: CB-12

Runoff = 0.37 cfs @ 12.08 hrs,  Volume= 1,283 cf,  Depth= 5.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

420 74 >75% Grass cover, Good, HSG C
2,193 98 Paved roads w/curbs & sewers, HSG C

2,613 Weighted Average
420 16.07% Pervious Area

2,193 83.93% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-13: CB-13

Runoff = 0.40 cfs @ 12.08 hrs,  Volume= 1,419 cf,  Depth= 6.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

2,693 98 Paved roads w/curbs & sewers, HSG C

2,693 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 
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Summary for Subcatchment CB-13-TD: CB-13 Trench Drain

Runoff = 1.06 cfs @ 12.09 hrs,  Volume= 3,270 cf,  Depth= 3.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

10,717 74 >75% Grass cover, Good, HSG C

10,717 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-14: CB-14

Runoff = 0.37 cfs @ 12.08 hrs,  Volume= 1,295 cf,  Depth= 5.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

429 74 >75% Grass cover, Good, HSG C
2,210 98 Paved roads w/curbs & sewers, HSG C

2,639 Weighted Average
429 16.26% Pervious Area

2,210 83.74% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-15: CB-15

Runoff = 0.39 cfs @ 12.08 hrs,  Volume= 1,381 cf,  Depth= 6.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

2,622 98 Paved roads w/curbs & sewers, HSG C

2,622 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 
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Summary for Subcatchment CB-15-TD: CB-15 Trench Drain

Runoff = 1.13 cfs @ 12.09 hrs,  Volume= 3,483 cf,  Depth= 3.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

11,416 74 >75% Grass cover, Good, HSG C

11,416 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-16: CB-16

Runoff = 0.36 cfs @ 12.08 hrs,  Volume= 1,255 cf,  Depth= 5.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

415 74 >75% Grass cover, Good, HSG C
2,142 98 Paved roads w/curbs & sewers, HSG C

2,557 Weighted Average
415 16.23% Pervious Area

2,142 83.77% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-17: CB-17

Runoff = 0.21 cfs @ 12.08 hrs,  Volume= 760 cf,  Depth= 6.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

1,442 98 Paved roads w/curbs & sewers, HSG C

1,442 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 
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Summary for Subcatchment CB-17-TD: CB-17-Trench Drain

Runoff = 0.63 cfs @ 12.09 hrs,  Volume= 1,950 cf,  Depth= 3.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

6,393 74 >75% Grass cover, Good, HSG C

6,393 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-18: CB-18

Runoff = 0.21 cfs @ 12.08 hrs,  Volume= 727 cf,  Depth= 6.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

172 74 >75% Grass cover, Good, HSG C
1,281 98 Paved roads w/curbs & sewers, HSG C

1,453 Weighted Average
172 11.84% Pervious Area

1,281 88.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-19: CB-19

Runoff = 0.50 cfs @ 12.08 hrs,  Volume= 1,735 cf,  Depth= 5.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

764 74 >75% Grass cover, Good, HSG C
2,852 98 Paved roads w/curbs & sewers, HSG C

3,616 Weighted Average
764 21.13% Pervious Area

2,852 78.87% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-2: CB-2

Runoff = 0.79 cfs @ 12.09 hrs,  Volume= 2,550 cf,  Depth= 4.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

5,804 74 >75% Grass cover, Good, HSG C
1,479 98 Paved roads w/curbs & sewers, HSG C

7,283 Weighted Average
5,804 79.69% Pervious Area
1,479 20.31% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-20: CB-20

Runoff = 0.60 cfs @ 12.08 hrs,  Volume= 2,074 cf,  Depth= 5.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

1,669 74 >75% Grass cover, Good, HSG C
2,971 98 Paved roads w/curbs & sewers, HSG C

4,640 Weighted Average
1,669 35.97% Pervious Area
2,971 64.03% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-21: CB-21

Runoff = 0.81 cfs @ 12.08 hrs,  Volume= 2,842 cf,  Depth= 5.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"
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Area (sf) CN Description

1,315 74 >75% Grass cover, Good, HSG C
4,634 98 Paved roads w/curbs & sewers, HSG C

5,949 Weighted Average
1,315 22.10% Pervious Area
4,634 77.90% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-22: CB-22

Runoff = 2.24 cfs @ 12.09 hrs,  Volume= 7,595 cf,  Depth= 5.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

8,659 74 >75% Grass cover, Good, HSG C
9,403 98 Paved roads w/curbs & sewers, HSG C

18,062 Weighted Average
8,659 47.94% Pervious Area
9,403 52.06% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-23: CB-23

Runoff = 3.88 cfs @ 12.09 hrs,  Volume= 13,632 cf,  Depth= 5.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

10,204 61 >75% Grass cover, Good, HSG B
22,021 98 Paved roads w/curbs & sewers, HSG C

32,225 Weighted Average
10,204 31.66% Pervious Area
22,021 68.34% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 
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Summary for Subcatchment CB-24: CB-24

Runoff = 3.63 cfs @ 12.08 hrs,  Volume= 12,852 cf,  Depth= 5.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

4,678 61 >75% Grass cover, Good, HSG B
22,630 98 Paved roads w/curbs & sewers, HSG C

27,308 Weighted Average
4,678 17.13% Pervious Area

22,630 82.87% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-25: CB-25

Runoff = 1.39 cfs @ 12.08 hrs,  Volume= 4,973 cf,  Depth= 6.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

9,440 98 Paved roads w/curbs & sewers, HSG C

9,440 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-26: CB-26

Runoff = 1.38 cfs @ 12.08 hrs,  Volume= 4,925 cf,  Depth= 6.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

9,349 98 Paved roads w/curbs & sewers, HSG C

9,349 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 
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Summary for Subcatchment CB-27: CB-27

Runoff = 0.44 cfs @ 12.08 hrs,  Volume= 1,594 cf,  Depth= 5.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

* 1,761 98 Impervious, HSG A
684 39 >75% Grass cover, Good, HSG A

* 1,172 98 Impervious, HSG B
70 61 >75% Grass cover, Good, HSG B

3,687 Weighted Average
754 20.45% Pervious Area

2,933 79.55% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-29: CB-29

Runoff = 0.19 cfs @ 12.08 hrs,  Volume= 683 cf,  Depth= 6.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

1,296 98 Paved roads w/curbs & sewers, HSG C

1,296 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-29-TD: CB-29 Trench Drain

Runoff = 1.15 cfs @ 12.09 hrs,  Volume= 3,567 cf,  Depth= 3.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

11,693 74 >75% Grass cover, Good, HSG C

11,693 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-3: CB-3

Runoff = 0.47 cfs @ 12.08 hrs,  Volume= 1,678 cf,  Depth= 6.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

3,186 98 Paved roads w/curbs & sewers, HSG C

3,186 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-30: CB-30

Runoff = 0.16 cfs @ 12.08 hrs,  Volume= 574 cf,  Depth= 5.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

164 74 >75% Grass cover, Good, HSG C
995 98 Paved roads w/curbs & sewers, HSG C

1,159 Weighted Average
164 14.15% Pervious Area
995 85.85% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-4: CB-4

Runoff = 1.95 cfs @ 12.09 hrs,  Volume= 6,191 cf,  Depth= 3.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

16,673 74 >75% Grass cover, Good, HSG C
2,096 98 Paved roads w/curbs & sewers, HSG C

18,769 Weighted Average
16,673 88.83% Pervious Area
2,096 11.17% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-5: CB-5

Runoff = 0.37 cfs @ 12.08 hrs,  Volume= 1,317 cf,  Depth= 6.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

2,501 98 Paved roads w/curbs & sewers, HSG C

2,501 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-6: CB-6

Runoff = 2.28 cfs @ 12.09 hrs,  Volume= 7,194 cf,  Depth= 3.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

20,035 74 >75% Grass cover, Good, HSG C
2,053 98 Paved roads w/curbs & sewers, HSG C

22,088 Weighted Average
20,035 90.71% Pervious Area
2,053 9.29% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-7: CB-7

Runoff = 0.37 cfs @ 12.08 hrs,  Volume= 1,323 cf,  Depth= 6.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

2,512 98 Paved roads w/curbs & sewers, HSG C

2,512 100.00% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-7-TD: CB-7 Trench Drain

Runoff = 0.34 cfs @ 12.09 hrs,  Volume= 1,056 cf,  Depth= 3.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

3,460 74 >75% Grass cover, Good, HSG C

3,460 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-8: CB-8

Runoff = 0.34 cfs @ 12.08 hrs,  Volume= 1,202 cf,  Depth= 5.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

398 74 >75% Grass cover, Good, HSG C
2,051 98 Paved roads w/curbs & sewers, HSG C

2,449 Weighted Average
398 16.25% Pervious Area

2,051 83.75% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-9: CB-9

Runoff = 0.36 cfs @ 12.08 hrs,  Volume= 1,282 cf,  Depth= 6.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

2,434 98 Paved roads w/curbs & sewers, HSG C

2,434 100.00% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-9-TD: CB-9 Trench Drain

Runoff = 0.56 cfs @ 12.09 hrs,  Volume= 1,718 cf,  Depth= 3.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

5,631 74 >75% Grass cover, Good, HSG C

5,631 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment DMH-27: DMH-27

Runoff = 5.11 cfs @ 12.08 hrs,  Volume= 18,039 cf,  Depth= 6.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

3,875 74 >75% Grass cover, Good, HSG C
* 32,000 98 Future Impervious, HSG C

35,875 Weighted Average
3,875 10.80% Pervious Area

32,000 89.20% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment DMH-31: DMH-31

Runoff = 12.55 cfs @ 12.08 hrs,  Volume= 44,327 cf,  Depth= 6.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.56"

Area (sf) CN Description

9,750 74 >75% Grass cover, Good, HSG C
* 78,500 98 Future Impervious, HSG C

88,250 Weighted Average
9,750 11.05% Pervious Area

78,500 88.95% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 
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Summary for Subcatchment CB-1: CB-1

Runoff = 0.50 cfs @ 12.08 hrs,  Volume= 1,778 cf,  Depth= 8.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

2,599 98 Paved roads w/curbs & sewers, HSG C

2,599 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-10: CB-10

Runoff = 0.44 cfs @ 12.08 hrs,  Volume= 1,539 cf,  Depth= 7.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

388 74 >75% Grass cover, Good, HSG C
1,998 98 Paved roads w/curbs & sewers, HSG C

2,386 Weighted Average
388 16.26% Pervious Area

1,998 83.74% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-11: CB-11

Runoff = 0.53 cfs @ 12.08 hrs,  Volume= 1,889 cf,  Depth= 8.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

2,761 98 Paved roads w/curbs & sewers, HSG C

2,761 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 
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Summary for Subcatchment CB-11-TD: CB-11 Trench Drain

Runoff = 1.52 cfs @ 12.09 hrs,  Volume= 4,738 cf,  Depth= 5.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

10,668 74 >75% Grass cover, Good, HSG C

10,668 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-12: CB-12

Runoff = 0.48 cfs @ 12.08 hrs,  Volume= 1,687 cf,  Depth= 7.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

420 74 >75% Grass cover, Good, HSG C
2,193 98 Paved roads w/curbs & sewers, HSG C

2,613 Weighted Average
420 16.07% Pervious Area

2,193 83.93% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-13: CB-13

Runoff = 0.51 cfs @ 12.08 hrs,  Volume= 1,842 cf,  Depth= 8.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

2,693 98 Paved roads w/curbs & sewers, HSG C

2,693 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 
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Summary for Subcatchment CB-13-TD: CB-13 Trench Drain

Runoff = 1.53 cfs @ 12.09 hrs,  Volume= 4,760 cf,  Depth= 5.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

10,717 74 >75% Grass cover, Good, HSG C

10,717 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-14: CB-14

Runoff = 0.48 cfs @ 12.08 hrs,  Volume= 1,703 cf,  Depth= 7.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

429 74 >75% Grass cover, Good, HSG C
2,210 98 Paved roads w/curbs & sewers, HSG C

2,639 Weighted Average
429 16.26% Pervious Area

2,210 83.74% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-15: CB-15

Runoff = 0.50 cfs @ 12.08 hrs,  Volume= 1,794 cf,  Depth= 8.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

2,622 98 Paved roads w/curbs & sewers, HSG C

2,622 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 
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Summary for Subcatchment CB-15-TD: CB-15 Trench Drain

Runoff = 1.63 cfs @ 12.09 hrs,  Volume= 5,071 cf,  Depth= 5.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

11,416 74 >75% Grass cover, Good, HSG C

11,416 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-16: CB-16

Runoff = 0.47 cfs @ 12.08 hrs,  Volume= 1,650 cf,  Depth= 7.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

415 74 >75% Grass cover, Good, HSG C
2,142 98 Paved roads w/curbs & sewers, HSG C

2,557 Weighted Average
415 16.23% Pervious Area

2,142 83.77% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-17: CB-17

Runoff = 0.27 cfs @ 12.08 hrs,  Volume= 987 cf,  Depth= 8.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

1,442 98 Paved roads w/curbs & sewers, HSG C

1,442 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 
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Summary for Subcatchment CB-17-TD: CB-17-Trench Drain

Runoff = 0.91 cfs @ 12.09 hrs,  Volume= 2,840 cf,  Depth= 5.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

6,393 74 >75% Grass cover, Good, HSG C

6,393 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-18: CB-18

Runoff = 0.27 cfs @ 12.08 hrs,  Volume= 953 cf,  Depth= 7.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

172 74 >75% Grass cover, Good, HSG C
1,281 98 Paved roads w/curbs & sewers, HSG C

1,453 Weighted Average
172 11.84% Pervious Area

1,281 88.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-19: CB-19

Runoff = 0.65 cfs @ 12.08 hrs,  Volume= 2,291 cf,  Depth= 7.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

764 74 >75% Grass cover, Good, HSG C
2,852 98 Paved roads w/curbs & sewers, HSG C

3,616 Weighted Average
764 21.13% Pervious Area

2,852 78.87% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-2: CB-2

Runoff = 1.11 cfs @ 12.09 hrs,  Volume= 3,590 cf,  Depth= 5.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

5,804 74 >75% Grass cover, Good, HSG C
1,479 98 Paved roads w/curbs & sewers, HSG C

7,283 Weighted Average
5,804 79.69% Pervious Area
1,479 20.31% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-20: CB-20

Runoff = 0.80 cfs @ 12.08 hrs,  Volume= 2,774 cf,  Depth= 7.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

1,669 74 >75% Grass cover, Good, HSG C
2,971 98 Paved roads w/curbs & sewers, HSG C

4,640 Weighted Average
1,669 35.97% Pervious Area
2,971 64.03% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-21: CB-21

Runoff = 1.07 cfs @ 12.08 hrs,  Volume= 3,754 cf,  Depth= 7.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"
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Area (sf) CN Description

1,315 74 >75% Grass cover, Good, HSG C
4,634 98 Paved roads w/curbs & sewers, HSG C

5,949 Weighted Average
1,315 22.10% Pervious Area
4,634 77.90% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-22: CB-22

Runoff = 3.03 cfs @ 12.08 hrs,  Volume= 10,279 cf,  Depth= 6.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

8,659 74 >75% Grass cover, Good, HSG C
9,403 98 Paved roads w/curbs & sewers, HSG C

18,062 Weighted Average
8,659 47.94% Pervious Area
9,403 52.06% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-23: CB-23

Runoff = 5.22 cfs @ 12.08 hrs,  Volume= 18,290 cf,  Depth= 6.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

10,204 61 >75% Grass cover, Good, HSG B
22,021 98 Paved roads w/curbs & sewers, HSG C

32,225 Weighted Average
10,204 31.66% Pervious Area
22,021 68.34% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 
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Summary for Subcatchment CB-24: CB-24

Runoff = 4.78 cfs @ 12.08 hrs,  Volume= 16,961 cf,  Depth= 7.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

4,678 61 >75% Grass cover, Good, HSG B
22,630 98 Paved roads w/curbs & sewers, HSG C

27,308 Weighted Average
4,678 17.13% Pervious Area

22,630 82.87% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-25: CB-25

Runoff = 1.80 cfs @ 12.08 hrs,  Volume= 6,458 cf,  Depth= 8.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

9,440 98 Paved roads w/curbs & sewers, HSG C

9,440 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-26: CB-26

Runoff = 1.78 cfs @ 12.08 hrs,  Volume= 6,396 cf,  Depth= 8.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

9,349 98 Paved roads w/curbs & sewers, HSG C

9,349 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 
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Summary for Subcatchment CB-27: CB-27

Runoff = 0.58 cfs @ 12.08 hrs,  Volume= 2,106 cf,  Depth= 6.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

* 1,761 98 Impervious, HSG A
684 39 >75% Grass cover, Good, HSG A

* 1,172 98 Impervious, HSG B
70 61 >75% Grass cover, Good, HSG B

3,687 Weighted Average
754 20.45% Pervious Area

2,933 79.55% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-29: CB-29

Runoff = 0.25 cfs @ 12.08 hrs,  Volume= 887 cf,  Depth= 8.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

1,296 98 Paved roads w/curbs & sewers, HSG C

1,296 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-29-TD: CB-29 Trench Drain

Runoff = 1.67 cfs @ 12.09 hrs,  Volume= 5,194 cf,  Depth= 5.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

11,693 74 >75% Grass cover, Good, HSG C

11,693 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-3: CB-3

Runoff = 0.61 cfs @ 12.08 hrs,  Volume= 2,180 cf,  Depth= 8.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

3,186 98 Paved roads w/curbs & sewers, HSG C

3,186 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-30: CB-30

Runoff = 0.21 cfs @ 12.08 hrs,  Volume= 754 cf,  Depth= 7.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

164 74 >75% Grass cover, Good, HSG C
995 98 Paved roads w/curbs & sewers, HSG C

1,159 Weighted Average
164 14.15% Pervious Area
995 85.85% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-4: CB-4

Runoff = 2.78 cfs @ 12.09 hrs,  Volume= 8,840 cf,  Depth= 5.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

16,673 74 >75% Grass cover, Good, HSG C
2,096 98 Paved roads w/curbs & sewers, HSG C

18,769 Weighted Average
16,673 88.83% Pervious Area
2,096 11.17% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-5: CB-5

Runoff = 0.48 cfs @ 12.08 hrs,  Volume= 1,711 cf,  Depth= 8.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

2,501 98 Paved roads w/curbs & sewers, HSG C

2,501 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-6: CB-6

Runoff = 3.25 cfs @ 12.09 hrs,  Volume= 10,304 cf,  Depth= 5.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

20,035 74 >75% Grass cover, Good, HSG C
2,053 98 Paved roads w/curbs & sewers, HSG C

22,088 Weighted Average
20,035 90.71% Pervious Area
2,053 9.29% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-7: CB-7

Runoff = 0.48 cfs @ 12.08 hrs,  Volume= 1,719 cf,  Depth= 8.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

2,512 98 Paved roads w/curbs & sewers, HSG C

2,512 100.00% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-7-TD: CB-7 Trench Drain

Runoff = 0.49 cfs @ 12.09 hrs,  Volume= 1,537 cf,  Depth= 5.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

3,460 74 >75% Grass cover, Good, HSG C

3,460 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-8: CB-8

Runoff = 0.45 cfs @ 12.08 hrs,  Volume= 1,580 cf,  Depth= 7.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

398 74 >75% Grass cover, Good, HSG C
2,051 98 Paved roads w/curbs & sewers, HSG C

2,449 Weighted Average
398 16.25% Pervious Area

2,051 83.75% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-9: CB-9

Runoff = 0.46 cfs @ 12.08 hrs,  Volume= 1,665 cf,  Depth= 8.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

2,434 98 Paved roads w/curbs & sewers, HSG C

2,434 100.00% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB-9-TD: CB-9 Trench Drain

Runoff = 0.80 cfs @ 12.09 hrs,  Volume= 2,501 cf,  Depth= 5.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

5,631 74 >75% Grass cover, Good, HSG C

5,631 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment DMH-27: DMH-27

Runoff = 6.65 cfs @ 12.08 hrs,  Volume= 23,614 cf,  Depth= 7.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

3,875 74 >75% Grass cover, Good, HSG C
* 32,000 98 Future Impervious, HSG C

35,875 Weighted Average
3,875 10.80% Pervious Area

32,000 89.20% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment DMH-31: DMH-31

Runoff = 16.35 cfs @ 12.08 hrs,  Volume= 58,037 cf,  Depth= 7.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.45"

Area (sf) CN Description

9,750 74 >75% Grass cover, Good, HSG C
* 78,500 98 Future Impervious, HSG C

88,250 Weighted Average
9,750 11.05% Pervious Area

78,500 88.95% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 
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TO: FILE 

FROM: ANDREW WALKER 

DATE: 8/4/2021 

SUBJECT: ADDITIONAL STORMWATER ANALYSES FOR AMESBURY SPORTS PARK 

  

 

Weston & Sampson evaluated stormwater runoff rates and volumes for existing and proposed 

conditions through a series of models developed with HydroCAD, a popular hydrologic and hydraulic 

(H&H) modeling software. However, HydroCAD was not reliably capturing the hydraulic capacity or 

performance of a portion of the proposed stormwater infrastructure in the vicinity of the proposed 

infiltration gallery and its associated isolator rows and bypass manifold. The difficulty was rooted in the 

potential for runoff to enter the isolator rows; flow through filter fabric and crushed stone into the 

infiltration chambers; and, if head differentials allow, flow back up through the bypass manifold into ICS-

3 and -4; and back into the isolator rows, completing a circuit. While HydroCAD does support such flow 

patterns, theoretically, the rates and volumes of runoff vs. system capacity and storage at play in this 

case required a model timestep smaller than could be supported with the computing power at our 

disposal. 

Therefore, to accurately evaluate the hydraulic capacity of that complex portion of the proposed 

stormwater infrastructure and to ensure compliance with the Massachusetts Stormwater Handbook and 

state and local regulations, Weston & Sampson developed an H&H model using the more robust 

PCSWMM modeling platform. A schematic of the portion of the proposed stormwater system that was 

modeled in PCSWMM is shown below in Figure 1. 

The dimensions and elevations of the various stormwater management elements incorporated into the 

model were taken from the proposed conditions design drawings. Note that not all catch basins or 

manholes are incorporated into this model because their impact of runoff rates has been evaluated 

elsewhere with HydroCAD. Also note that to simplify the analysis, some manholes have been combined 

into a single model node, such as in the case of ICS-3 and -4, ICS-5 and -6, the two isolator rows, and 

the 23 infiltration gallery rows. Conduits entering or exiting those nodes have, therefore, been 

represented with multiple barrels, where necessary, although those are not visible in Figure 1. 
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Note that each model node was represented as a storage volume rather than a junction to account for 

system storage. Nodes IR-IS-2 and IS-2 were defined with depth-area functions derived from built-in 

StormTech chamber definitions incorporated into the latest version of HydroCAD. Node DMH-19 

includes surface storage incorporated into the design of the proposed parking lot, which is designed to 

keep all ponding on-site up to El. 106.25. Node AD-04 incorporates surface storage incorporated into 

the grading of nearby grassy areas. And node ICS-5&6 incorporate subsurface storage within 6” of the 

crushed stone and the underdrains beneath the proposed athletic fields. 

Figure 1: PCSWMM Model Schematic of Proposed Conditions 

 

Rather than modeling runoff generation through the use of subcatchments in PCSWMM, instead, runoff 

hydrographs for proposed conditions simulations were exported in HydroCAD and imported into the 

PCSWMM model as time series. Time series for subcatchments B1, B2, B3a, B3b, and B3c laterally 

enter POI-B, POI-B, ICS-5&6, DMH-14, and DMH-19, respectively. Different sets of inflow hydrographs 

were used for each of the 2-, 10-, 25-, and 100-year events. Peak discharge rates and total runoff 

volumes entering POI-B are summarized in Table 1 below. PCSWMM model printouts are attached for 

each of the four simulations. 

Table 1: POI-B Runoff Results for Proposed Conditions (PCSWMM) 

Event Peak Discharge (cfs) Total Runoff Volume (MG) Max HGL at DMH-19 (ft. NAVD88) 

2-year 8.19 0.486 101.64 

10-year 24.28 1.17 103.41 

25-year 35.92 1.62 105.12 

100-year 54.43 2.39 105.73 
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Introduction 
The design of subsurface chambers systems, as part of a site design, involves many site-specific and 
regulatory constraints that necessarily leave overall design responsibility with the consulting engineer.  
However ADS offers assistance to the design engineer for the layout of chamber systems and the 
manifolds that connect the chambers to the drainage system.  This technical document summarizes the 
methods ADS uses for calculating the size and configuration of manifolds for the StormTech chamber 
system.  

StormTech Chamber manifolds are comprised of smooth interior pipes, fittings, injection molded and 
prefabricated manifold sections that align with the proper spacing of the chamber rows.  The use of 
common pipe components enables the engineer to apply straightforward hydraulic equations to size the 
manifold system. 

The primary manifold design objectives are: 1) to convey the peak flows to and from the chamber system 
without causing an unacceptable backwater and 2) to preclude scour of foundation stone under the 
chamber system.  ADS assumes the maximum allowable water surface elevation is at full storage (top of 
open graded cover stone).  The design engineer may choose to design for a higher maximum water 
surface elevation.  Since the relationship between the inflow hydrographs, outlet control, time to peak and 
accumulated storage are site specific and complex, ADS assumes that the peak inlet flow occurs when 
there is no water in the chambers.  This is the worst case condition for scour.  ADS assumes that the 
chambers are full when the peak outlet flow occurs. 

Inlet Manifolds  

Inlet manifold design can be broken down into three parts. First, determine the flow capacity of the main 
trunk. Then, determine the flow capacity & scour potential of each stub. Finally, compare the two values 
and choose the lesser of the two. 

Inlet Trunk Sizing 

Design of the main trunk is determined by using the equation for the orifice of a short tube. In general, 
StormTech chamber systems are laid level with minimal length between the manhole and the location of 
the first stub. In this case, the short tube will be the controlling condition. Flow in the main trunk is 
reduced after each stub and headlosses in the balance of the trunk do not control.   

The equation for an orifice of a short tube[1] is: 

� � ���2�ℎ 

Where, 

Q = maximum flow through the orifice 	
� ��
� � 

C = 0.75 [unitless coefficient of discharge] 

a = area of manifold trunk 
��  ���� 

g = 32.2 
����,  9.8 ���� 

h = head over center of orifice 
� ��� 
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Figure 1 
Head for Orifice of a Short Tube Equation 
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The value of “h” is dependent on the size, invert, and configuration of the selected manifold. Chamber 
size and cover may limit the manifold sizes available. Ultimately, a manifold is considered acceptable 
when the values for both “a” and “h” produce a value of Q greater than the required inlet flow. Values of 
“h” are typically based on standard StormTech components. Standard stub inverts can be found on the 
Technical Specification corresponding to the chamber model.  

The design engineer may apply a greater value for “h” if it is not limited by the maximum water surface 
elevation being set at the top of stone. 

Inlet Stub Sizing 

Inlet stub flows have been calculated by evaluating the stub connection as a circular broad crested weir[2]. 
The flow through the stub can be calculated using the following equations: 

 

� � �����. ��. 
�!� 

�� � 0.93 $ 0.10 &'(  

Where, 

Cd = discharge coefficient 
[unitless coefficient] 

H1 = energy head 
� ��� 

L = length of weir in the flow 
direction 
� ��� 

d0 = stub diameter 
� ��� 

g = 32.2 
����,  9.8 ���� 

f(!) = shape factor for the 
control section [unitless] 

 

The shape factor can be interpolated from Table 1 and varies based on the energy head. The energy 
head is assumed to not exceed the diameter of the stub. 

Figure 2 

StormTech Manifold as a Broad-Crested Weir with Circular Cross Section 

HYDRAULIC GRADE LINE

H1 vc
2/2g

yc dc

Ac
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Table 1 

Ratios for Determining the Discharge Q of a Broad-Crested Weir with a Circular Control Section[2] )*+,  
f(-) )*+,  

f(-) )*+,  
f(-) 

0.0668 0.0027 0.4926 0.1311 0.9502 0.4189 

0.0803 0.0039 0.5068 0.1382 0.9674 0.4314 

0.0937 0.0053 0.5211 0.1455 0.9848 0.444 

0.1071 0.0068 0.5354 0.1529 1.0025 0.4569 

0.1206 0.0087 0.5497 0.1605 1.0204 0.4701 

0.1341 0.0107 0.5641 0.1683 1.0386 0.4835 

0.1476 0.0129 0.5786 0.1763 1.0571 0.4971 

0.1611 0.0153 0.5931 0.1844 1.0759 0.5109 

0.1746 0.0179 0.6076 0.1927 1.0952 0.5252 

0.1882 0.0214 0.6223 0.2012 1.1148 0.5397 

0.2017 0.0238 0.6369 0.2098 1.1349 0.5546 

0.2153 0.027 0.6517 0.2186 1.1555 0.5698 

0.2289 0.0304 0.6665 0.2276 1.1767 0.5855 

0.2426 0.034 0.6814 0.2368 1.985 0.6015 

0.2562 0.0378 0.6964 0.2461 1.221 0.618 

0.2699 0.0418 0.7114 0.2556 1.2443 0.6351 

0.0736 0.046 0.7265 0.2652 1.2685 0.6528 

0.2973 0.0504 0.7417 0.275 1.2938 0.6712 

0.3111 0.055 0.757 0.2851 1.3203 0.6903 

0.3248 0.0597 0.7724 0.2952 1.3482 0.7102 

0.3387 0.0647 0.7879 0.3056 1.3777 0.7312 

0.3525 0.0698 0.8035 0.3161 1.4092 0.7533 

0.3663 0.0751 0.8193 0.3268 1.4432 0.7769 

0.3802 0.0806 0.8351 0.3376 1.48 0.8021 

0.3942 0.0863 0.8511 0.3487 1.5204 0.8293 

0.4081 0.0922 0.8672 0.3599 1.5655 0.8592 

0.4221 0.0982 0.8835 0.3713 1.6166 0.8923 

0.4361 0.1044 0.8999 0.3829 1.6759 0.9297 

0.4502 0.1108 0.9165 0.3947 1.7465 0.9731 

0.4643 0.1174 0.9333 0.4068 1.8341 1.0248 

0.4784 0.1289 
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In addition to determining the hydraulic capacity of the stub, the velocity of flow down the chamber must 
be checked to ensure that the scour velocity of the stone is not exceeded. Scour velocity is based on the 
critical shear stress of the bedding material which is dependent on particle size. The No. 57 stone is used 
for the analysis since the particle diameter of the material is the smallest allowed in StormTech material 
guidance. Permissible shear velocity and shear stress can be found in Table 2. 

Table 2 

Permissible Shear Velocity & Shear Stress for Various Types of Materials[3] 

Material Clear Water 
Water Transporting Colloidal 

Silts 

 

 
U .��� / τ0. 01���/ U .��� / τ0. 01���/ 

Fine sand, colloidal 1.50 0.027 2.50 0.075 

Sandy loam, noncolloidal 1.75 0.037 2.50 0.075 

Silt loam, noncolloidal 2.00 0.048 3.00 0.11 

Alluvial silts, noncolloidal 2.00 0.048 3.50 0.15 

Ordinary firm loam 2.50 0.075 3.50 0.15 

Volcanic ash 2.50 0.075 3.50 0.15 

Silt clay, very colloidal 3.75 0.26 5.00 0.46 

Alluvial silts, colloidal 3.75 0.26 5.00 0.46 

Shales and hardpan 6.00 0.67 6.00 0.67 

Fine gravel 2.50 0.075 5.00 0.32 

Graded loam to cobbles when 

noncolloidal 

3.75 0.38 5.00 0.66 

Graded silts to cobbles when 

colloidal 

4.00 0.43 5.50 0.80 

Coarse gravel, noncolloidal 4.00 0.30 6.00 0.67 

Cobbles and shingles 5.00 0.91 5.50 1.10 

 

Typically, ADS assumes 9” (230mm) of ponded water in the MC series and 6” (150mm) of ponded water 

in the SC series when the peak flow occurs. Additionally, StormTech ignores losses from the impact loses 

from the jet exiting the stub, the expansion loses as the water frays outward, and the friction loses 

caused by the corrugations. In larger stub diameters and flows there is the potential for a hydraulic jump 

to form. Scour lengths have been determined to ensure that the jump occurs before the end of the 

scour fabric. 
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Table 3 

Maximum Allowable Inlet Flow Rate per Stub Diameter per Chamber Model 

 

Stub 

Diameter 

Inlet Flow Rate per Stub per Chamber Model  
	
� 2(�3 

45 ���� LP-160 SC-310 SC-740/DC-780 MC-3500 MC-4500 6 �150� 0.37 �10.4� 0.43 �12.1� 0.43 �12.1� 0.43 �12.1� 0.43 �12.1� 8 �200� 0.74 �20.9� 0.89 �25.1� 0.89 �25.1� 0.89 �25.1� 0.89 �25.1� 10 �250� NA 1.32 �37.3� 1.56 �44.1� 1.56 �44.1� 1.56 �44.1� 12 �300� NA 2.07 �58.5� 2.30 �65.0� 2.48 �70.1� 2.48 �70.1� 15 �375� NA NA 2.80 �79.2� 3.50 �99.0� 3.50 �99.0� 18 �450� NA NA 2.80 �79.2� 5.50 �155.6� 5.50 �155.6� 24 �600� NA NA 2.80 �79.2� 8.50 �240.5� 9.5 �268.8� 

Outlet Manifolds 

The purpose of the outlet manifold “hard-pipe connection(s)” is to ensure that there are free-flooding 
conditions between the StormTech chambers and the outlet control structure.   The outlet manifold must 
be able to pass the design peak outlet flow rate from the chamber system to the outlet control structure.    

The premise for the ADS sizing approach is that the outlet control structure has caused the chambers to 
be full when the peak outlet flow occurs.  Essentially, the outlet control structure has impeded flow and 
caused a backwater in the StormTech chambers.  This premise is appropriate for most flow attenuation 
systems and also simplifies the design.  Since the chambers are assumed to be full, the allowable flow 
through the chamber row is the full chamber flow area multiplied by the acceptable scour velocity.  
However, when the design intent is to maximize storage in the chambers, the outlet structure would 
cause a high tailwater and driving head would be small.  Under the low driving head scenario, pipe flow is 
more constricting than chamber row flow. 

The outlet manifold sizing then becomes full pipe flow which is dependent upon driving head, headlosses 
at the pipe entrance, friction losses in the pipes, fitting losses (if a manifold) and exit losses.  This is 
solved by a simple application of the energy equation and the Darcy Weisbach equation for piping 
connecting two reservoirs; the upstream reservoir elevation being the maximum water surface elevation in 
the chamber system and the downstream reservoir elevation being the water surface elevation caused by 
the outlet control (see Figure 3). 
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The formulas to be used are: 

Energy Equation[4] :'; $ < ='�2� $ >' � :�; $ < =��2� $ >� $ ℎ0 
Where, 

?@ = Pressure head 
� ��� < A�
�B = Velocity head 
� ���, < = kinetic energy 

correction factor (typically set to 1) > = Elevation 
� ��� 

 

Darcy-Weisbach Formula[4] 

ℎ� � 
 (=�C2� 

Where, ℎ� = Headlosses in pipe 
� ��� 

A�
�B = Velocity head 
� ��� 

( = Length of pipe 
� ��� C = Pipe diameter 
� ��� 
 = resistance coefficient 

 

  

Figure 3 
Outlet Connections (Reservoir-to-Reservoir Connection) 
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Colebrook Formula[5] 

1�
 � 2.0 log G HC3.7 $ 2.51IJ�
K 

Where, 
 = Headlosses in pipe 

LM = equivalent relative 

roughness 

C = Pipe diameter 
� ��� H = equivalent absolute 
roughness 

IJ = Reynolds number 

 

Headlosses in transitions and fittings can be calculated using the formula[4]: 

ℎN � O =�2� 

Where, OP = 0.5 for square edge inlet pipe[4] 

OQ  = 1.0 for re-entrant (pipe into outlet control[4] 
structure) 

ON = 2.0 for branched tee (manifold tee)[7] 

ADS solved the energy equation and the Darcy Weisbach equation based on a driving head of 0.25 feet (76mm). 
The losses included are: 1 square edge inlet, 1 tee, 1 outlet and ≤ 50 ft of pipe. Suggested maximum flow rates 
manifold diameter as shown in Table 4.  When the required pipe size exceeds the maximum allowable stub 
diameter that can connect to the chamber end cap a reducing manifold is required allowing for smaller individual 
connections to the end caps that feed the larger required manifold trunk. The number of stubs required for the 
reducing manifold is obtained by dividing the required outlet flow rate by the maximum allowable outlet flow rate 
per stub from Table 4. Size-on-size manifolds only require a single connection to meet the maximum allowable 
outlet flow per diameter. 

Table 4 

Maximum Allowable Outlet Flow Rate per Stub Diameter 

Stub Diameter  45 ���� 

Maximum Allowable Outlet Flow Rate 	
� 2(�3 6 �150� 0.40 �11.3� 8 �200� 0.7 �19.8� 10 �250� 1.0 �28.3� 12 �300� 2.0 �56.6� 15 �375� 2.7 �76.4� 18 �450� 4.0 �133.2� 24 �600� 7.0 �198.2� 30 �750� 11.0 �311.4� 36 �900� 16.0 �453.0� 42 �1050� 22.0 �622.9� 48 �1200� 28.0 �792.8� 
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Figure 4 

Determining Maximum Allowable Outlet Flow for Reducing Manifolds 

 

Figure 4 shows how the maximum allowable outlet flow is determined for a reducing manifold. In this case the 

four 12” stubs provide 2.0 	
� �56.6 N�� each for a total of 8.0 	
� �226.4 N�� . These stubs will feed the trunk which 

has a maximum allowable outlet flow of 7.0 	
� �198.1 N�� (see Table 4). The lesser of these two values should be 

chosen. Therefore, the maximum allowable outlet flow for this example is 7.0 	
� �198.1 N�� . If only three 12” stubs 

were provided (for a total of 6.0 	
�, 169.8 N�) then 6.0 	
� �169.8 N�� would be the maximum allowable outlet flow. 

Manifold Configuration 

In addition to conveying the peak flow rates, StormTech manifolds are designed to distribute water across the 
chamber system and provide a direct flow path from inlet to outlet. For wider beds, manifold stubs are spaced out 
over the available rows. Spread configurations help prevent conditions where lateral flow through the embedment 
stone limits the distribution across the system. Figure 5 shows an example of two manifold configurations; one 
where flow is limited by lateral flow through the embedment stone and one where flow has a direct path from inlet 
to outlet. 
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Figure 5 

Flow Path through StormTech Systems based on Manifold Configuration 

 

Flow forced through foundation stone 

 

Free flow through chamber row 

The aggregate used for StormTech’s chambers have permeability’s (Darcy k values) that range from 0.1 ���  0.03 �� �to 1.6 ���  0.49 �� � (No. 57 and No. 3 respectively) [6].  StormTech has estimated the flow through the 

stone beneath the chambers (one direction) as: 

Table 5 

Estimate Flow Rates Through Stone by Gradation and Chamber Model 

               Flow by Chamber 	
� N�� 

Stone Gradation 

Darcy 

"k" LP-160 SC-310 SC-740 MC-3500 MC-4500 

#3 1.6 2.28 �64.5� 3.04 �86.0� 4.17 �118.0� 6.67 �188.7� 4.25 �120.2� 
#357, 4, 467, 5 0.6 0.85 �24.0� 1.14 �32.2� 1.60 �45.2� 2.50 �70.7� 1.60 �45.2� 

#56, 57 0.1 0.14 �3.9� 0.19 �5.3� 0.26 �7.3� 0.42 �11.8� 0.27 �7.6� 
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Disclaimer:  The hydraulic performance of manifolds for detention systems is dependent upon many 
variables including but not limited to; headwater and tail water conditions, the inflow hydrograph and 
headloss through the piping system.  StormTech has used assumptions to simplify the manifold design 
process.  The design engineer for the project must verify that the assumptions and calculations are 
appropriate for the specific application. 

 

[1]    Brater, E.F. and King, H. W., Handbook of Hydraulics for the Solution of Hydraulic Engineering Problems, 
6th ed., McGraw-Hill, New York, 1976 

[2] Bos, M. G., Discharge Measurement Structures 3rd ed. International Institute for Land Reclamation and 
Improvement, 1990. 

[3] Chang, H. H., Fluvial Processes in River Engineering. Krieger Publishing Company, 2008. 

[4]    Cassidy, J.J, Chaudhry, M.H., and Roberson, J. A., Hydraulic Engineering, 1st ed., Houghton Mifflin, 
Boston, 1988 

[5] Gerhart, P.M., Gross, R.J., and Hochstien, J.I. Fundamentals of Fluid Mechanics, 2nd ed., Addison-
Wesley, New York, 1992 

[6] Cedergren, H.R., Seepage, Drainage, and Flow Nets, 3rd ed., John Wiley & Sons, New York, 1989 

[7]  Munson, B.R., Okiishi, T.H., and Young, D.F., Fundamentals of Fluid Mechanics, 5th ed., John Wiley & 
Sons, Danvers, 2006 
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Long Term Pollution Prevention Plan 
Amesbury Sports Park 

Amesbury, MA 
 

To meet the requirements of Standard 4 of the Massachusetts Stormwater Handbook, 
this Long Term Pollution Prevention Plan is provided to identify the proper procedures 
of practices for source control and pollution prevention.   
 
Storage and Handling of Oil and other Hazardous Materials 
 
Any hazardous materials that will be used ancillary to the athletic fields will be stored off 
site. 
 
Spill Prevention/Response 
 
Spill kits will be kept onsite, and spills shall be cleaned up immediately. Spills of any 
hazardous material over 10 gallons will be reported to the Massachusetts Department of 
Environmental Protection within 24 hours. 
 
Operation and Maintenance of Stormwater Control Structures 
 
Included in Attachment G of this appendix is the Operation and Maintenance plan for 
this site, which includes street sweeping of the paved areas and periodic cleaning of 
stormwater structures. The owner will be responsible for the implementation of the plan.  
 
Landscaping 
 
The landscaped areas will be maintained by the operation. Use of fertilizers, herbicides, 
and pesticides shall be allowed for all vegetated areas on site. If kept on site, all 
chemicals shall be stored under cover. Any storage for fertilizers, herbicides and 
pesticides shall not be located within 100 feet of any wetland or within proximity to the 
stormwater management system where spills could enter the storm drain system. 
 
Septic System 
 
There will be no new onsite septic facilities. The sewer facilities currently in use for the 
existing building on site shall be retained. 
 
Vehicle Washing 
 
Vehicle washing shall not be performed on site. Vehicles can be rinsed with a high 
volume of water at low pressure. This is considered dust water by the DEP and 
accounts for what may be rinsed off of the vehicle when it rains. Pre-treatment BMP’s 
downstream of these activities will include deep-sump hooded catch basins. 
 
 

REVISED 12-21-20



Amesbury Sports Park 
December 2020 

2 

 

Pet Waste Management 
 
Trash containers will be provided throughout the site to allow proper disposal of pet 
waste. 
 
Non-Hazardous Waste Management/Good Housekeeping Practices 
 
All non-hazardous waste shall be stored in designated trash or recycling containers 
onsite for periodic collection by the local trash collector.  The owver shall have 
maintenance staff who monitor the site for the accumulation of trash.  Any trash that is 
seen onsite shall immediately be collected and placed into designated trash or recycling 
containers.  The owner’s maintenance staff shall inspect the site once per week at 
minimum. 
 
Prohibition of Illicit Discharges 
 
Illicit discharges to the onsite stormwater management system shall be strictly 
prohibited.  Illicit discharges are defined as any direct or indirect non-stormwater 
discharge to the onsite stormwater system.  Requirements related to Illicit Discharges 
are further detailed in the attached Illicit Discharge Compliance Statement. 
 
De-icing & Snow Disposal 
 
The operation will utilize salt and sand to treat the paved surfaces of the roadway and 
main circulation areas during snow and ice events.  Snow will be temporarily stored 
within peripheral areas of the site as delineated on the plans and allowed to melt and 
drain back to onsite stormwater systems. When needed, snow shall be removed from 
the site and disposed of in accordance with all local, state and federal regulations. Snow 
storage shall be prohibited within all wetlands and wetland buffer zones. 
 
Winter Sand/Salt Use & Storage 
 
Any sand and/or salt to be used for de-icing purposes shall be stored inside or under 
cover and stabilized to prevent the discharge into nearby wetlands or waterbodies. 
 
LTPPP Training 
 
All employees shall receive training to allow proper implementation of the Long Term 
Pollution Prevention Plan. 
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Emergency Contact Information 
 

Owner/Operator: 
Global Property Developers Corporation 
Carl Pearson 
80 1st Street 
Bridgewater, MA 02324 
 
Engineer: 
James Pearson, P.E. 
Weston & Sampson, Inc. 
55 Walkers Brook Drive, Suite 100 
Reading, MA 01867 
978-532-1900 
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Attachment G - Construction Period Pollution and Erosion 

and Sedimentation Control Plan 

  



Construction Period Pollution Prevention and  
Erosion and Sedimentation Control Plan 

 

SECTION 1:  Introduction 
 
The project applicant, Global Property Developers Corporation, proposes to 
construct a new roadway, parking facility, and athletic field on the site of the 
former Amesbury Sports Park off of South Hunt Road in Amesbury, MA. Site 
work will include, but is not limited to grading, drainage, paving, site lighting and 
landscaping. 
 
As part of this project, this “Construction Period Pollution Prevention and Erosion 
and Sedimentation Control Plan” has been created to ensure that onsite erosion 
is prevented and sediment is controlled to prevent it from leaving the site. 

 

SECTION 2: Construction Period Pollution Prevention Measures 

 

Best Management Practices (BMPs) will be utilized as Construction Period 
Pollution Prevention Measures to reduce potential pollutants and prevent any off-
site discharge.  The objectives of the BMPs for construction activity are to 
minimize the disturbed areas, stabilize any disturbed areas, control the site 
perimeter and retain sediment.  Both erosion and sedimentation controls and 
non-stormwater best management measures will be used to minimize site 
disturbance and ensure compliance with the performance standards of the WPA 
and Stormwater Standards.  Measures will be taken to minimize the area 
disturbed by construction activities to reduce the potential for soil erosion and 
stormwater pollution problems. All pollution prevention and erosion control 
measures which are required on the site plans and in the SWPPP shall be 
followed along with the guidance in this document. In addition, good 
housekeeping measures will be followed for the day-to-day operation of the 
construction site under the control of the contractor to minimize the impact of 
construction.  This section describes the control practices that will be in place 
during construction activities.  All recommended control practices will comply with 
the standards set in the MA DEP Stormwater Policy Handbook.  
 

 

2.1 Minimize Disturbed Area and Protect Natural Features and Soil 

In order to minimize disturbed areas all work will be completed within well-
defined work limits.  These work limits are shown on the construction plans. The 
Contractor shall not disturb native vegetation in the undisturbed wooded area 
without prior approval from the Engineer.  The Contractor will be responsible to 
make sure that all workers know the proper work limits and do not extend their 
work into the undisturbed areas.  The protective measures are described in more 
detail in the following sections.     
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2.2 Control Stormwater Flowing onto and through the project 

All construction areas adjacent to drainage features will be lined with compost 
filter tubes and silt fence. The tubes and silt fence will be inspected daily and 
accumulated silt will be removed as appropriate. In addition, any storage of 
material will require a second level of protection by surrounding the areas with 
another row of compost filter tubes.  A stabilized construction entrance/exit is 
proposed so that equipment visiting the site can remove any accumulated dirt 
and mud from vehicles to prevent tracking the mud onto public roads. 

2.3 Stabilize Soils 

The Contractor shall limit the area of land which is exposed and free from 
vegetation during construction.  In areas where the period of exposure will be 
greater than two (2) months, mulching, the use of erosion control mats, or other 
protective measures shall be provided as specified. 
 
The Contractor shall take account of the conditions of the soil where erosion 
control seeding will take place to ensure that materials used for re-vegetation are 
adaptive to the sediment control.   
 
Following the completion of construction, embankment areas will be finished with 
topsoil and seed.  Slopes in excess of 3H:1V will be stabilized with erosion 
matting to prevent erosion during the interim period in which vegetation is being 
established. The overland areas of the proposed construction staging areas will 
also be re-seeded. 
 
2.4 Proper storage and cover of any stockpiles 
 
The location of the Contractor's storage areas for equipment and/or materials 
shall be upon cleared portions of the job site or areas to be cleared as a part of 
this project and shall require written approval of the Engineer.   
 
Adequate measures for erosion and sediment control such as the placement of 
compost filter tubes around the downstream perimeter of stockpiles shall be 
employed to protect any downstream areas from siltation. 
 
The Engineer may designate a particular area or areas where the Contractor 
may store materials used in his operations. 
 

2.5 Perimeter Controls and Sediment Barriers  

Erosion control lines as described in Section 5 will be utilized to ensure that no 
sedimentation occurs outside the perimeter of the work area. 
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2.6 Storm Drain Inlet Protection 
 
Storm drain inlets will be protected from sediment. 
 
2.7 Retain Sediment On-Site 
 
The Contractor will be responsible to monitor all erosion control measures.  
Whenever necessary the Contractor will clear all sediment from the compost filter 
tubes and silt fence that have been silted up during construction.  Daily 
monitoring should be conducted using the attached Monitoring Form. 

The following good housekeeping practices will be followed on-site during the 
construction project. 

 

2.8 Material Handling and Waste Management 

All materials stored on-site will be stored in a neat, orderly manner in appropriate 
containers.  All materials will be kept in their original containers with the original 
manufacturer’s label. Substances will not be mixed with one another unless 
recommended by the manufacturer. 

 

All waste materials will be collected and stored in a securely lidded metal 
container from a licensed management company.  The waste and any 
construction debris from the site will be hauled off-site daily and disposed of 
properly.  The contractor will be responsible for all waste removal.  
Manufacturer’s recommendations for proper use and disposal will be followed for 
all materials.  Sanitary waste will be collected from the portable units a minimum 
of once a week, by a licensed sanitary waste management contractor.  

 

2.9 Designated Washout Areas 

The Contractor shall perform washout into contained areas designated for that 
purpose to prevent cement-laden water from leaving the site.   

 

2.10 Proper Equipment/Vehicle Fueling and Maintenance Practices 

On-site vehicles will be monitored for leaks and receive regular preventative 
maintenance to reduce the risk of leakage.  To ensure that leaks on stored 
equipment do not contaminate the site, oil-absorbing mats will be placed under 
all equipment during storage.  Regular fueling and service of the equipment may 
be performed using approved methods and with care taken to minimize chance 
of spills.  Any petroleum products will be stored in tightly sealed containers that 
are clearly labeled. 
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2.11 Equipment/Vehicle Washing 

The Contractor will be responsible to ensure that no equipment is washed on-
site. 

 

 

SECTION 3:  Spill Prevention and Control Plan 

 

The Contractor will be responsible for preventing spills in accordance with the 
project specifications and applicable federal, state and local regulations.  The 
Contractor will identify a properly trained site employee, involved with the day-to-
day site operations to be the spill prevention and cleanup coordinator. The 
name(s) of the responsible spill personnel will be posted on-site.  Each employee 
will be instructed that all spills are to be reported to the spill prevention and 
cleanup coordinator.   

 

3.1 Spill Control Equipment 

Spill control/containment equipment will be kept in the Work Area.  Materials and 
equipment necessary for spill cleanup will be kept either in the Work Area or in 
an otherwise accessible on-site location.  Equipment and materials will include, 
but not be limited to, absorbent booms/mats, brooms, dust pans, mops, rags, 
gloves, goggles, sand, plastic and metal containers specifically for this purpose.  
It is the responsibility of the Contractor to ensure the inventory will be readily 
accessible and maintained. 

 

3.2 Notification 

All workers will be directed to inform the on-site supervisor of a spill event.  The 
supervisor will assess the incident and initiate proper containment and response 
procedures immediately upon notification.  Workers should avoid direct contact 
with spilled materials during the containment procedures.  Primary notification of 
a spill should be made to the local Fire Department and Police Departments.  
Secondary Notification will be to the certified cleanup contractor if deemed 
necessary by Fire and/or Police personnel.  The third level of notification is to the 
DEP. The specific cleanup contractor to be used will be identified by the 
Contractor prior to commencement of construction activities. 

 

3.3 Spill Containment and Clean-Up Measures 

Spills will be contained with granular sorbent material, sand, sorbent pads, 
booms or all of the above to prevent spreading.  Certified cleanup contractors 
should complete spill cleanup.  The material manufacturer’s recommended 
methods for spill cleanup will be clearly posted and on-site personnel will be 
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made aware of the procedures and the location of the information and cleanup 
supplies. 

 

3.4 Hazardous Materials Spill Report 

The Contractor will report and record any spill. The spill report will present a 
description of the release, including the quantity and type of material, date of the 
spill, circumstances leading to the release, location of spill, response actions and 
personnel, documentation of notifications and corrective measures implemented 
to prevent reoccurrence.   

 

This document does not relieve the Contractor of the Federal reporting requirements of 40 CFR 
Part 110, 40 CFR Part 117, 40 CFR Part 302 and the State requirements specified under the 
Massachusetts Contingency Plan (M.C.P) relating to spills or other releases of oils or hazardous 
substances.  Where a release containing a hazardous substance or oil in an amount equal to or 
in excess of a reportable quantity established under either 40 CFR Part 110, 40 CFR Part 117 or 
40 CFR Part 302, occurs during a twenty-four (24) hour period, the Contractor is required to 
comply with the response requirements of the above mentioned regulations.  Spills of oil or 
hazardous material in excess of the reportable quantity will be reported to the National Response 
Center (NRC). 

 
SECTION 4: Contact Information/Responsible Parties 
 

Owner/Operator: 
Global Property Developers Corporation 
80 First Street 
Bridgewater, MA 02324 
 
Engineer: 
James Pearson, P.E. 
Weston & Sampson, Inc. 
55 Walkers Brook Drive, Suite 100 
Reading, MA 01867 
978-532-1900 
 
Site Inspector: 
TBD 
 
Contractor: 
TBD 

 
 
 
 
 

REVISED 12-21-20



SECTION 5: Erosion and Sedimentation Control  

 
Erosion and Sedimentation Controls are shown on the project plans.  A 
Stormwater Pollution Prevention Plan (SWPPP) will be required for this project in 
accordance with EPA regulations.  The contractor shall refer to the SWPPP for 
additional requirements.  
 
SECTION 6: Site Development Plans 
 
A full set of site development plans are included with this submittal. 
 
SECTION 7: Operation and Maintenance of Erosion Control 
 
If there is a failure to the controls the Contractor, under the supervision of the 
Engineer, will be required to stop work until the failure is repaired.   
 
Periodically throughout the work, whenever the Engineer deems it necessary, the 
sediment that has been deposited against the controls will be removed to ensure 
that the controls are working properly.  
 

SECTION 8: Inspection Schedule 

 
During construction the erosion and sedimentation controls will be inspected 
daily.  Once the Contractor is selected, an on site inspector will be selected to 
work closely with the Engineer to insure that all erosion and sedimentation 
controls are in place and working properly.  An Inspection Form is included. 
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Inspection Form 

Inspected By:____________________________ Date: ________Time:________ 

YES NO 
DOES NOT 

APPLY ITEM 

      
Do any erosion/siltation control measures require 
repair or clean out to maintain adequate function? 

      
Is there any evidence that sediment is leaving the 
site and entering the wetlands? 

      
Are any temporary soil stockpiles or construction 
materials located in non-approved areas? 

      

Are on-site construction traffic routes, parking, and 
storage of equipment and supplies located in areas 
not specifically designed for them? 

   
Is there any evidence that sediment is entering 
subsurface stormwater chamber systems? 

 

Specific location, current weather conditions, and action to be taken: 

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________ 

Other Comments: 

________________________________________________________________

________________________________________________________________

________________ 

Pending the actions noted above I certify that the site is in compliance with the 

Construction Period Pollution Prevention and Erosion and Sedimentation Control 

Plan. 

 

Signature:______________________________Date: _____________________ 
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Amesbury Sports Park 
April 23, 2021 

1.0 Introduction 
 
The following document has been written to comply with the stormwater 
guidelines set forth by the Massachusetts Department of Environmental 
Protection (MassDEP).  The intent of these guidelines is to encourage Low 
Impact Development techniques to improve the quality of the stormwater runoff.  
These techniques, also known as Best Management Practices (BMPs) collect, 
store, and treat the runoff before discharging to adjacent environmental 
resources. 
 
2.0 Purpose 
 
This Operation and Maintenance Plan (O&M Plan) is intended to provide a 
mechanism for the consistent inspection and maintenance of each BMP installed 
on the project site.  Included in this O&M Plan is a description of each BMP type 
and an inspection form for each BMP.  Global Property Developers Corporation 
is the owner and operator of the system and is responsible for its upkeep and 
maintenance.  This work will be funded on an annual basis through the owner’s 
operating budget. 
 
In the event the Owner sells the property, it is the Owner’s responsibility to 
transfer this plan as well as the design plans, shop drawings, as-built plans, and 
past three years of operation and maintenance records to the new property 
owner. 
 
The design plans, stormwater management shop drawings, and as-built plans 
shall be attached to this Operations and Maintenance Plan once complete, for 
easy reference. 
 
3.0 BMP Description and Locations 
 
3.1  Street Sweeping 
 
 Street sweeping consists of using a high efficiency vacuum sweeper 

machine to clean impervious areas of accumulated sediment, debris, and 
trash at paved areas. 

 
3.2 Deep Sump Catch Basins 
 
 Deep sump catch basins utilizing “SNOUT” catch basin hoods will be 

located throughout the site and used as pre-treatment before entering the 
infiltration systems.  The deep sump catch basins are designed to remove 
trash, debris, hydrocarbons, and coarse sediment from the stormwater 
runoff.  
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3.3 Stormtech Isolator Row 
 

The subsurface chamber system will contain a Stormtech Isolator Row for 
TSS removal. The Isolator Row consists of Stormtech MC-3500 
stormwater chambers wrapped in two layers of geotextile fabric.  

 
3.4      Stormtech Subsurface Chamber System 
 

There is a subsurface chamber system in the facility that will receive 
stormwater. This structure provides for stormwater infiltration to mitigate 
peak runoff rates from the site.  The structure also significantly mitigates 
TSS. 
 

3.5 Outlet Control Structure 
 

The outlet control structures are used to control discharges from captured 
stormwater. They release the water in a controlled manner to control peak 
discharges. 
 

3.6 Flared End Sections and Rip Rap Aprons 
 

The outlet pipes from the proposed subsurface chamber system are fitted 
with flared end sections and stone rip-rap aprons to release the water in a 
controlled manner and prevent scouring and erosion. See section 4.5 for 
information on flared end sections and rip rap aprons. 

 
3.7 Drain Manholes 
 
 Drain Manholes will be located throughout the site and used to convey 

and redirect stormwater collected from deep sump catch basins. They 
allow for access, connection points, and change-in-direction points in the 
underground drainage system.  

 
4.0 Inspection, Maintenance Checklist and Schedule 
 
4.1 Street Sweeping 

 
Street sweeping shall be performed on all impervious surfaces on a 
quarterly average, with sweeping performed primarily in the spring and 
fall.  Street sweeping shall be performed using a high efficiency vacuum 
street sweeping machine or a regenerative air sweeper. A mechanical 
rotary broom sweeper may be used if sweeping is performed on a monthly 
basis. 
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In the event of contamination by a spill or other means, all street sweeping 
cleanings must be evaluated in accordance with the Hazardous Waste 
Regulations, 310 CMR 30.000 and handled as hazardous waste. 
 
In the absence of evidence of contamination, street sweeping cleanings 
may be taken to a landfill or other facility permitted by MassDEP to accept 
Solid Waste without any prior approval by MassDEP.  Please note that 
current MassDEP regulations prevent landfills from accepting materials 
that contain free-draining liquids. 

 
4.2 Deep Sump Catch Basins and Outlet Control Structures 
 

Inspect and/or clean catch basin and outlet control structures at least four 
times per year and at the end of foliage and snow removal seasons.  
Sediments must be removed whenever the depth of deposits is greater 
than or equal to one half the depth from the bottom of the invert of the 
lowest pipe in the basin. The structures should be cleaned a minimum of 
four times per year regardless of the amount of sediment in the basin.  
The site is considered a land use with a higher potential pollutant load, 
therefore if Catch Basins are found to be filled to capacity with sediment 
during a cleaning, the frequency of cleaning shall be increased.  Catch 
basins and outlet control structures shall be cleaned with clamshell 
buckets or by hand tools where necessary. SNOUT hoods shall be 
inspected annually. Open and close the access hatch and flush or rod the 
anti-siphon device to ensure proper operation. 
 
In the event of contamination by a spill or other means, all cleanings must 
be evaluated in accordance with the Hazardous Waste Regulations, 310 
CMR 30.000 and handled as hazardous waste. 
 
In the absence of evidence of contamination, catch basin cleanings may 
be taken to a landfill or other facility permitted by MassDEP to accept 
Solid Waste without any prior approval by MassDEP.  Please note that 
current MassDEP regulations prevent landfills from accepting materials 
that contain free-draining liquids. 

 
 
4.3      Stormtech Isolator Row  
 

Stormtech Isolator Rows shall be inspected every six months for the first 
year, then timed thereafter based upon the depth of sediment build up 
witnessed in the previous inspections. Inspections shall occur annually at 
a minimum. Inspection ports shall be located strategically throughout the 
isolator row system. When sediment is observed, the depth shall be 
recorded with a stadia rod, and when that average depth across the 
chambers reaches 3-inches, the system shall be cleaned out. More 
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frequent maintenance may be required based upon the rate of sediment 
accumulation. 
 
Cleaning is performed through the Jet-vac process whereby the chambers 
are washed with a high-pressure water system and the captured pollutants 
are then vacuumed out. 
 
Refer to the attached Stormtech Isolator Row Operations and 
Maintenance document for additional information. 
 
 

 
4.4      Stormtech Subsurface Chamber System 
 

Stormtech subsurface chambers shall be inspected every three months for 
the first year, then timed thereafter based upon the depth of sediment 
build up witnessed in the previous inspections. Inspection ports shall be 
located strategically throughout the isolator row system. When sediment is 
observed, the depth shall be recorded with a stadia rod, and when that 
average depth across the isolator row reached 3-inches, the system shall 
be cleaned out. 
 
Cleaning is performed through the Jet-vac process whereby the isolator 
chambers are washed with a high-pressure water system and the 
captured pollutants are then vacuumed out. 
 
Refer to the attached Stormtech Operations and Maintenance document 
for additional information. 

 
4.5 Flared End Section with Rip Rap Apron 
 

Pipe outfalls from stormwater detention basins shall be inspected for 
plugging or damage and cleaned in March, June, September and 
December.  Any vegetation, soil or debris that forms a barrier to flow shall 
be removed.  If any soil erosion is noted, erosion shall be repaired and 
bare spots shall be armored with stone riprap. All trash, debris, and 
sediments should be disposed of in accordance with local, state, and 
federal regulations. 
 

4.6 Drain Manholes 
 

Inspect and/or clean drain manholes at least four times per year while 
inspecting the catch basins.  Remove all accumulated sediments and 
debris, and dispose of in accordance with local, state, and federal 
regulations. Drain Manholes shall be cleaned with clamshell buckets or by 
hand tools where necessary.  
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In the event of contamination by a spill or other means, all cleanings must 
be evaluated in accordance with the Hazardous Waste Regulations, 310 
CMR 30.000 and handled as hazardous waste. 
 
In the absence of evidence of contamination, manhole cleanings may be 
taken to a landfill or other facility permitted by MassDEP to accept Solid 
Waste without any prior approval by MassDEP.  Please note that current 
MassDEP regulations prevent landfills from accepting materials that 
contain free-draining liquids. 

 
4.7     Inspections and Record Keeping 

 
• An inspection form should be filled out each and every time 

maintenance work is performed. 
 

• A binder should be kept at the facility that contains all of the 
completed inspection forms and any other related materials. 

 
• A review of all Operation & Maintenance actions should take place 

annually to ensure that these Stormwater BMPs are being taken 
care of in the manner illustrated in this Operation & Maintenance 
Plan. 

 
• All operation and maintenance log forms for the last three years, at 

a minimum, shall be kept on site at the facility. 
 
• The inspection and maintenance schedule may be refined in the 

future based on the findings and results of this operation and 
maintenance program or policy. 

 
 

5 Public Safety Features 
 

The onsite stormwater basins will be shielded from public access by 
fencing.  
 
 

6 Stormwater Management System Owner/Responsible Party 
 

The stormwater management system shall be owned and maintained by 
the following party or its future designee/assigns: 
 
Global Property Developers Corporation 
80 First Street 
Bridgewater, MA 02324 
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This operation and Maintenance Plan will be recorded with the registry of 
deeds so that current and future owners are aware of the requirement for 
proper operation and maintenance of the onsite stormwater system. 

 
7 General Good Housekeeping Practices 
 

All non-hazardous waste shall be stored in designated trash or recycling 
containers onsite for periodic collection by the local trash collector.  The 
owner shall have maintenance staff who monitor the site for the 
accumulation of trash.  Any trash that is seen onsite shall immediately be 
collected and placed into designated trash or recycling containers.  The 
owner’s maintenance staff shall make an inspection of the site once per 
week at minimum. 
 

8 Estimated Operations and Maintenance Budget 
 

The estimated budget for annual operations and maintenance of this 
stormwater system is $20,000 per year. 

 
 
 
 
 
 
 
Enclosures: 
 
Design Plans - Amesbury Sports Park (revised 02/22/21) 
Shop Drawings - Amesbury Sports Complex (revised 01/26/21) 
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Amesbury Sports Park 
Permanent BMP Inspection Checklist 

 
 

 �  Street Sweeping 

 
Frequency: Quarterly average, primarily in the spring and fall if 

using a high efficiency vacuum sweeper or 
regenerative air sweeper. Monthly, if using a 
mechanical rotary broom sweeper. 

 
Location:  Parking Areas, Driveways and Roadway                                                                    
 
Inspected By: _________________ Date: ____________ 
 
Observations: ___________________________________ 
  ___________________________________ 
  ___________________________________ 
 
Actions Taken: ___________________________________ 
  ___________________________________ 
  ___________________________________ 
 
Instructions: Sweep all impervious areas, including parking lots, 

driveways, and roadways using high efficiency 
vacuum street sweeping machine, regenerative air 
sweeper, or mechanical rotary broom sweeper.  
All trash, debris, and sediments should be 
disposed of in accordance with local, state, and 
federal regulations. 
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 �  Deep Sump Catch Basins & Outlet Control Structures 

 
Frequency: Inspect and clean deep sump catch basins and 

outlet control structures in March, June, 
September and December. 

 
Structure Number: ___________________________________ 
 
Inspected By: _________________ Date: ____________ 
 
Observations: ___________________________________ 
  ___________________________________ 
  ___________________________________ 
 
Actions Taken: ___________________________________ 
  ___________________________________ 
  ___________________________________ 
 
Instructions: Clean units four times per year or whenever the 

depth of the deposits is greater than or equal to 
one half the depth from the bottom of the invert to 
the lowest pipe in the structure. Open and close 
SNOUT hood and check anti-siphon vent for 
clogging.  
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�  Subsurface Chamber System & Isolator Row 

 
Frequency: Inspect and clean chamber system and isolator 

row every six months for the first year, then timed 
thereafter based upon the depth of sediment build 
up witnessed in the previous inspections. 
Inspections shall occur annually at a minimum. 
More frequent inspections may be required based 
upon rate of sediment accumulation. 

 
Structure Number: ___________________________________ 
 
Inspected By: _________________ Date: ____________ 
 
Observations: ___________________________________ 
  ___________________________________ 
  ___________________________________ 
 
Actions Taken: ___________________________________ 
  ___________________________________ 
  ___________________________________ 
 
Instructions: Clean the system whenever the depth of the 

deposits averages three inches in depth across 
the bottom of the chambers. Inspect chambers via 
manholes or inspection ports.  Use reverse water 
jet to pull sediment back into manhole.  Remove 
sediment, trash and debris as noted above. 
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�  Flared End Sections with Rip Rap Aprons 

 
Frequency: Inspect and clean flared end sections and rip rap 

aprons in March, June, September and December. 
 
Structure Number: ___________________________________ 
 
Inspected By: _________________ Date: ____________ 
 
Observations: ___________________________________ 
  ___________________________________ 
  ___________________________________ 
 
Actions Taken: ___________________________________ 
  ___________________________________ 
  ___________________________________ 
 
Instructions: Clean the system whenever the depth of the 

deposits averages three inches in depth across 
the bottom of the chambers. Inspect chambers via 
manholes or inspection ports.  Use reverse water 
jet to pull sediment back into manhole.  Remove 
sediment, trash and debris as noted above. 
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 �  Drain Manholes 

 
Frequency: Inspect and clean drain manholes in March, June, 

September and December. 
 
Structure Number: ___________________________________ 
 
Inspected By: _________________ Date: ____________ 
 
Observations: ___________________________________ 
  ___________________________________ 
  ___________________________________ 
 
Actions Taken: ___________________________________ 
  ___________________________________ 
  ___________________________________ 
 
Instructions: Clean units four times per year at a minimum, or 

whenever catch basins are inspected. Remove 
sediment and debris. All debris, and sediments 
should be disposed of in accordance with local, 
state, and federal regulations. Drain Manholes 
shall be cleaned with clamshell buckets or by hand 
tools where necessary. 
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Stormwater System Inspection Form Amesbury Sports Park Page 1 of 5

Structure ID Inspected By Date Observations Actions Taken

AD-01

AD-02

AD-03

CB-01

CB-02

CB-03

CB-04

CB-05

CB-06

CB-07

CB-08

CB-09

CB-10

CB-11

CB-12

CB-13

CB-14

CB-15
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Stormwater System Inspection Form Amesbury Sports Park Page 2 of 5

Structure ID Inspected By Date Observations Actions Taken

CB-16

CB-17

CB-18

CB-19

CB-20

CB-21

CB-22

CB-23

CB-24

CB-25

CB-26

CB-27

CB-28

CB-29

CB-30

DMH-01

DMH-02

DMH-03
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Stormwater System Inspection Form Amesbury Sports Park Page 3 of 5

Structure ID Inspected By Date Observations Actions Taken

DMH-04

DMH-05

DMH-06

DMH-07

DMH-08

DMH-09

DMH-10

DMH-11

DMH-12

DMH-13

DMH-14

DMH-15

DMH-16

DMH-17

DMH-18

DMH-19

DMH-20

DMH-21
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Stormwater System Inspection Form Amesbury Sports Park Page 4 of 5

Structure ID Inspected By Date Observations Actions Taken

DMH-22

DMH-23

DMH-24

DMH-25

DMH-26

DMH-27

DMH-28

DMH-29

DMH-30

DMH-31

DMH-32

DMH-33

FES-1

FES-2

OCS-1

OCS-2

ICS-1

ICS-2
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Stormwater System Inspection Form Amesbury Sports Park Page 5 of 5

Structure ID Inspected By Date Observations Actions Taken

ICS-3

ICS-4

ICS-5

ICS-6

OCS-3

DS-1

DS-1 Isolator Row

IS-2

IS-2 Isolator Row
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Illicit Discharge Compliance Statement 
 
Section I – Purpose/Intent 
 
The purpose of this document is to provide for the health, safety, and general welfare of 
the citizens of Massachusetts through the regulation of non-stormwater discharges into 
existing outstanding resource areas near the site to the maximum extent practicable, as 
required by federal and state law.  This document establishes methods for controlling 
the introduction of pollutants into existing outstanding resource areas to comply with 
requirements of the National Pollutant Discharge Elimination System (NPDES) permit 
process. 
 
Section II - Definitions 
 
For the purposes of this statement, the following shall mean: 
 
Best Management Practices (BMPs):  Schedules of activities, prohibitions of practices, 
general good housekeeping practices, pollution prevention and educational practices, 
maintenance procedures, and other management practices to prevent or reduce the 
discharge of pollutants directly or indirectly to stormwater, receiving waters, or 
stormwater conveyance systems. BMPs also include treatment practices, operating 
procedures, and practices to control site runoff, spillage or leaks, sludge or water 
disposal, or drainage from raw materials storage. 
 
Clean Water Act:  The federal Water Pollution Control Act (33 U.S.C § 1251 et seq.), 
and any subsequent amendments thereto. 
 
Construction Activity:  Activities subject to the Massachusetts Erosion and 
Sedimentation Control Act or NPDES Construction Permits. Such activities include but 
are not limited to clearing and grubbing, grading, excavating, and demolition. 
 
Hazardous Materials:  Any material, including any substance, waste, or combination 
thereof, which because of its quantity, concentration, or physical, chemical, or infectious 
characteristics may cause, or significantly contribute to, a substantial present or 
potential hazard to human health, safety, property, or the environment when improperly 
treated, stored, transported, disposed of, or otherwise managed. 
 
Illegal Connection:  An illegal connection is defined as either of the following: 
 

a. Any pipe, open channel, drain or conveyance, whether on the surface or 
subsurface, which allows an illicit discharge to enter the outstanding resource 
area including but not limited to any conveyances which allow any non-
stormwater discharge including sewage, process wastewater, and wash water, 
regardless of whether said drain or connection has been previously allowed, 
permitted, or approved by an authorized enforcement agency; or 
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b. Any pipe, open channel, drain or conveyance connected to the City of Amesbury 
storm water treatment system which has not been documented in plans, maps, 
or equivalent records and approved by an authorized enforcement agency. 

 
Illicit Discharge:  Any direct or indirect non-stormwater discharge to the  City of 
Amesbury stormwater treatment system, except as exempted in Section III of this 
ordinance. 
 
Industrial Activity:  Activities subject to NPDES Industrial Permits as defined in 40CFR, 
Section 122.26 (b) (14). 
 
National Pollutant Discharge Elimination System (NPDES) Stormwater Discharge 
Permit:  A permit issued by MassDEP under authority delegated pursuant to 33 USC § 
1342 (b) that authorizes the discharge of pollutants to waters of the United States, 
whether the permit is applicable on an individual, group, or general area-wide basis. 
 
City of Amesbury Stormwater Treatment System:  Any facility, owned or maintained by 
the  City of Amesbury, designed or used for collecting and/or conveying stormwater, 
including but not limited to roads with drainage systems, City of Amesbury streets, 
curbs, gutters, inlets, catch basins, piped storm drains, pumping facilities, infiltration, 
retention and detention basins, natural and man-made or altered drainage channels, 
reservoirs, and other drainage structures. 
 
Non-Stormwater Discharge:  Any discharge to the storm drain system that is not 
composed entirely of stormwater. 
 
Person:  Any individual, association, organization, partnership, firm, joint venture, public 
or private corporation, trust, estate, commission, board, public or private institution, 
utility, cooperative, city, county or other political subdivision of the State, interstate body, 
or any other legal entity. 
 
Pollutant:  Anything which causes or contributes to pollution. Pollutants may include, but 
are not limited to: paints, varnishes, and solvents; petroleum hydrocarbons; automotive 
fluids; cooking grease; detergents (biodegradable or otherwise); degreasers; cleaning 
chemicals; non-hazardous liquid and solid wastes; refuse, rubbish, garbage, litter, or 
other discarded or abandoned objects and accumulations, so that same may cause or 
contribute to pollution; floatables; pesticides, herbicides, and fertilizers; liquid and solid 
wastes; sewage, fecal coliform and pathogens; dissolved and particulate metals; animal 
wastes; wastes and residues that result from constructing a building or structure; 
concrete and cement; and noxious or offensive matter of any kind. 
 
Pollution:  Contamination or other alteration of any water’s physical, chemical, or 
biological properties by addition of any constituent including but not limited to a change 
in temperature, taste, color, turbidity, or odor of such waters, or the discharge of any 
liquid, gaseous, solid, radioactive, or other substance into any such waters as will or is 
likely to create a nuisance or render such waters harmful, detrimental, or injurious to the 
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public health, safety, welfare, or environment, or to domestic, commercial, industrial, 
agricultural, recreational, or other legitimate beneficial uses, or to livestock, wild 
animals, birds, fish or other aquatic life. 
 
Premises:  Any building, lot, parcel of land, or portion of land whether improved or 
unimproved including adjacent sidewalks and parking strips. 
 
Stormwater:  Any surface flow, runoff, and drainage consisting entirely of water from 
any form of natural precipitation and resulting from such precipitation. 
 
Wastewater:  Any water or other liquid discharged from a facility, that has been used, as 
for washing, flushing, or in a manufacturing process, and so contains waste products. 
 
Section III - Prohibitions 
 
Prohibition of Illicit Discharges: 
 
No person shall throw, drain, or otherwise discharge, cause or allow others under its 
control to throw, drain, or otherwise discharge into the City of Amesbury stormwater 
treatment system or watercourses any materials, including but not limited to, any 
pollutants or waters containing any pollutants, other than stormwater.  The 
commencement, conduct or continuance of any illicit discharge to the storm drain 
system is prohibited except as described as follows: 
 
1. Water line flushing performed by a government agency, other potable water sources, 

landscape irrigation or lawn watering, diverted stream flows, rising ground water, 
ground water infiltration to storm drains, uncontaminated pumped ground water, 
foundation or footing drains (not including active groundwater dewatering systems), 
crawl space pumps, air conditioning condensation, springs, natural riparian habitat 
or wetland flows, and any other water source not containing pollutants; 

 
2. Discharges or flows from fire fighting, and other discharges specified in writing by 

the City of Amesbury as being necessary to protect public health and safety; 
 
3. Dye testing is an allowable discharge, but requires notification to the City of 

Amesbury prior to the time of the test; 
 
4. Any non-stormwater discharge permitted under an NPDES permit, waiver, or waste 

discharge order issued to the discharger and administered under the authority of the 
Federal Environmental Protection Agency, provided that the discharger is in full 
compliance with all requirements of the permit, waiver, or order and other applicable 
laws and regulations, and provided that written approval has been granted for a 
discharge to the City of Amesbury stormwater treatment system. 
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Section IV - Industrial or Construction Activity Discharges 
 
Any person subject to an industrial or construction activity NPDES stormwater 
discharge permit shall comply with all provisions of such permit.  Proof of compliance 
with said permit may be required in a form acceptable to the City of Amesbury prior to 
allowing discharges to the  City of Amesbury stormwater treatment system. 
 
Section V - Notification of Spills and Accidental Discharges 
 
Notwithstanding other requirements of law, as soon as any person responsible for a 
facility, activity or operation, or responsible for emergency response for a facility, activity 
or operation has information of any known or suspected release of pollutants or non-
stormwater discharges from that facility, activity, or operation which are resulting or may 
result in illicit discharges or pollutants discharging into stormwater, the City of Amesbury 
stormwater treatment system, State Waters, or Waters of the U.S., said person shall 
take all necessary steps to ensure the discovery, containment, and cleanup of such 
release so as to minimize the effects of the discharge.  In the event of such a release of 
hazardous materials, said person shall immediately notify emergency response 
agencies of the occurrence via emergency dispatch services.  In the event of a release 
of non-hazardous materials, said person shall notify the City of Amesbury in person or 
by phone no later than the next business day, including the nature, quantity and time of 
occurrence of the discharge. Notifications in person or by phone shall be confirmed by 
written notice, via certified mail return receipt requested addressed to the City of 
Amesbury within three (3) business days of the initial notice.  If the discharge of 
prohibited materials emanates from a commercial or industrial establishment, the owner 
or operator of such establishment shall also retain an on-site written record of the 
discharge and the actions taken to prevent its recurrence. Such records shall be 
retained for at least three years. 
 
 
IN WITNESS WHEREOF the parties hereto have executed copies of this Agreement on 
the ______ day of ____________________, ______. 
 
 
 
        
 


